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PREFACH. 


Tw this troatiso an “fort is mado to explain, in 
simplo torms, somo of tho principlos of which*” 
successful agriculiure is based. The book is intonded 
to bo used in Schools to enable youths to qualify 
thomselves for the Agricultural portion of the Upper 
Primafy and Mjddlo School Examinations, It is 
hoped that the information thus obtained will bo of 
use 10 those who are about to engage in agricultitral 
pursuits, and be of sorvico in dissominating sound 
viows of agrivuliure among all classes in South India ; 
in which all have suffered sevoroly, ospocially during 
tho past few yenrs, from scarcity and famino, resulting: 
mainly from bad farming. 


WILLIAM BR. ROBERTSON, 2.4.0. 


Scarnonovan, 
Ootober 18th, 1879, 
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AGRICULTURE. 


INTRODUCTORY. 


Tim art, or science, of agriculiure, includes whht- 
over it is nocossary to do, to produce field crops, 
farm gnimals, and such produco of these animals as 
ia required... ‘Cho objecis of tho farmereshould bo 
tho improvomont of the soil in view to the production 
of tho largest crops of superior varictios, at «ihe 
smallost exponse, and at tho least permanont injury 
to tho soil; and tho improvement and utilization of 
the races of outtle, shoop, poultry, &., he brords and 
rons. 

2. You will rondily undorstand, how vory import. 
ant a correct Khowlodgo of agriculture is, in this 
Prosidency, whore you learn ‘that sovonty-five per 
cont. of the ontire population depond directly, or 
indirectly, on agriculture for a livelihood, 

8. ‘Lo onablo you to undorstand why itis now so 
novossary that offorts should ho made to improve the 
agriculture of the country, I must ask you to give 
your ouroful attention to ¢ho following figures. 
During tho twenty yoars ondinfs with the year 1871, 
the population of Madras had addod to it 9,566,175 
souls, that is,tho population which numbered only 
"22,081,607 in 1851, had increased in 1871, to 
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81,597,172 persongy Nov, to show you how the vast, 

addition to the demand for food and dothing was 

met, I must tell you that, in the poriod just reforred 

, #0, 63 million acres wore added to the ploughed or 
arable area. of the Presidepay,” 

4, It will be quito clear to you, that wo cannot 
continue adding five million acres to the area of our 

=eultivated land in overy twonty years, to supply tho 
food of our inoreasing population, for alroady most 
of the land best suited for tillage is undor cultivation. 

5. We shall be compelled, therefore, to resort to 
other means, and first among these will be, tho more 
skilful cultivation, and more genorgus éroatnfEnt of 
the land, every acre of which will havo to bo mado 
to Field twice as much produce as inmost of it has 
hitherto yielded. 

6, But, to onable the greater demand for food to 
be met by the increased productiveness of tho soil, 
it will be necessary first that a superior system of 
husbandry should be adoptod. 

7, The kind of farming, which yieldod results of a 
fairly satisfactory kind, as long as only tho modor- 
ately good soils were tilled, has failod altogether in 
the treatment of the inferior soils, it hns now becomo 
necesanry to cultivate; and theso inforior soils 
sonatitute nearly the whole ofsfhe land yot romnining’ 
to be brought under oultivation. 
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8. Soils.—When travelling through the country 
you observe as you pass along a grové difforonca in, 
the color and genoral appearance of the soils, Thug ; 
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BLACK COTTON Sord. 
wey a a» 
whoro you bogih your journoy th&soil around may bo 
black; fiurthor on it may he a dark-brown, still 
furthor on tho provailing soil may bo of a veddish ' 
color, and this, as you proceod, may give place to a 
yollow or ovon a white colored soil. 

9. Tn the mind of tho observant studont of agri- 
oulturo, the question naturally arisos, why do the soils 
differ go growly in color and in goneral apporrancoder 

10. To explain this fully would occupy far more 
timo than wo can dovote to tho subject; wo nfay, 
however, obtain a good doal of usoful information 
without going vory deoply into tho mattor, 

11% Black. Colton Soil.—On glancing over a fiold of 
black cotton soil you will probably notico that the 
color is very uniform over the wholo ayoa, and on, 
further observation you will be likely to note that 
@ large area of the surrounding country consists of 
similar soil, If you have holos dug in the soil, you 
will find that its depth varios hom six inches to two 
or throe foot. If you ask the cultivators of similar 
fiolds in tho noighbourhood, they will tell you that 
this layer of black soil is in somo places as much as 
twonty foot in thicknoss. 

12, If you oxamine next the soil romoved from 
thoso Lost holes, you will find it fine in texture, froe 
from small stones, mgist, of a dark black color, and 
boneath tho surface somowhat atioky. 

18. Tf you ask tho oultivator for further parti- 
culars, he will toll you that tho soil is a difficult. one 
to till, it gota so hard in thd dey woather, whee it 
becomes orachwd in all directions, and, inwol woathor, » 
is vory sticky. _ 
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14, The crops of this soil, avo chiély cotton and 
cholum (Sorghtm vulgarp). You know that tho cotion 
plant matures its produce in the dry season. ‘lo 
maintain the proper growth of the plant, at this 
“important period of its life, msisture is, of course, 
requived. This, the black cotton soil is ablo to 
furnish, from the properly it possesses of attracting 
yaoisture from the air, and storing it up. 

15. From tho results of some oxperiments mado at 
‘the’Saidapet Farm, it was calculated that an acro of 
ordinary black cotton soil, to a dopth of 6 inches; 
contained sixty tous of moisture, whilst a sinilar 
aron of the sendy soils of the farm, to the“same 
depth contained only 7} tons, both soils boing 
simifarly exposed, and, on further inquiry, it was 
ascertained that, while the black soil coutainod about 
50 tons of vegetablo matter per acre, the sandy soil 
contained less than 20 tons. 

16. It has been clearly proved that soils, which 
contain a fair quantity of vegetable mattor—tho 
remains of dead plants, &e.—are always dampor, than 
soils which contain a small quantity of this substanco 
The additional moisture is taken up chiefly from 
the air at night. 

17, You will, of course, understand that this black 
cotton soil did not always oxistin tho state in which 
you now find if. What tho exact origin of tho soil 
was, we cannot be quite sure. 

18. We know that black soils aro formod by 
desaying vegetable matter with admixtures of othor 

ratorials ; the formation of black soilsdn this way ia 

oing on regularly in forests whoro tho fallon lonves, , 
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and tho romain’ of doad plants, povide the vegetable 
maitor, nd you must have Mserved that the 
bottoms of tanks aro frequently covorod with black 
mud; this black mud was dorived partly from soil 
carviod into tho tanks in tho flowing wator, and is 
partly duo to tho remains of aquatic plants, which 
have grown and diod in the tanks. 


19, Now, thoso black cotton soils may have beer 
formed in otther way, tho land which tho soil now 
covers may havo been, ages ago, the bed of a shalfow 
lake, Jt is true that you often find this black cotton 
soil, resting on elovated teblo-land whoero there are 
norhollows,+of tho kind you would expect shallow 
lakos to areupy ; but wo know that under the opera- 
tions of voloanio agencies, the surface of lant is 
ofton greatly altored, and it is possible that tho beds 
of what wore shallow lekes, may have been raised ; 
wo know, that shallow lakos aro often filled up by 
tho accumulation of silt, 


. 
20, On tho othor hand, tho black cotton soil may 
owe its origin directly to tho docay of forest vogota- 
tion, fallon loaves, &., during along period of yoars, 
but if this was so wo would oxpect to find soma 
ovidoneos of the provious existoneo of such largo 
forosis in tho soil itgolf, but thoso ovidonces are 
absont, us fax as has yet boon aseortaincd, 


21, Ohemistry tolls us that theso black colton 
soils avo gonorally vioh in tho food of plants, oxcopt 
limo, and that tho dofoots of theso soils are chicfly,to 
bo attributed to thoir bad physical conditions ; defects , 
thut itis in the powor of the intelligent agricdturist, 


a 
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to ameliorate or reiMiove, hy proper tAlngo, and by 
using suitable mautres, 

22. Itis highly improper to attompt to plough an 
ordinary stiff black soil whon, aftor rain, it is 
‘saturated with wator, for, if yor ploughed it in that 
state, the soil would be workod into a pasto, which, 
on drying, would be hard and diffiowlt ta pulvoriso, 
m 23. You must ronombor that ono gvoat aim of 
the husbandman in conducting his tillage operations 
is tt; reduce the soil to fino particlos, If tho soil is 
badly tilled, that is isin lumps, thore is not nearly 
so much of its fertilizing matter availablo for the uso 
of plants ag when tho soil is finoly pulvoyisod, * 

24, Black cotton soils may, gonovally, bo deoply 
ploughed without any ill results arising thorofrom. 
Still, it is unwise, even with such soils, to adopt 
deep ploughing at once. If you wish, say to plough. 
four inches deoper than you havo hithorto done, it is 
better to effect this in from three to four years, rathor 
tltan in one year. But, before you decido what todo 
in such a matter, it will always be shfost for you to 
make a small experimont. 

25. You may, however, deepen your soil at onco, 
without a possibility of any evil rosulting thorofrom, 
if instead of doing this by moans of the plough, you 
produce the deoper tillage hy using tho cultivator 
or the subsoil plough, implemonts which stir and 
loosen the soil, but do not bring up tho undor svil 
to the surface, . 

26, As,we havo alredy secon, thoso black cotton 
xoijs, are usually rich, in most of tha clomonts of 
plant food, still thoy require manuro, eapocially 





- te gy a 

BLAOK COTTON sort, . 

4-—4, 

lime. Not only will tho lime supRy what the soil is 
doficiont” in, and thorofore vequires; but the limo 2 
ucts boneficially on tho soil itsolf. Owing to the 
goneral absonco of lime in these black soils, the, 
crops produced on them aro nol so divorsified as is . 
dosivable, A. drosaing from 1,000 to 6,000 Ibs, at 
line may he applied per acre, according lo the peieo 
at which tho lime can be obtained. . aa 

27, Manuwros, which will ronder the working of 
those black soils more casy, are ospocially to be 
vocommonded, theso may be villago ashos, the ashes 
of brick kilns, sund, farm-manuro, greon-manuro, &e. 
Thord avo anny other manures, suche as broken 
hones, saltpotro, gypsum, &e., which may bo applied 
with special roferonve to the wants of tho cropstit is 
intondod to cullivate. 

v.28, Tho brick kiln ashos, and the sand, will altor 
iho 4oxturo of tho soil, and mako it less lable to 
voulract, and evack, and rendor it more casy jo 
till, Tho village ashes, which consist of tho ashos 
of cowdung antl of tho wood used as fuol, will act in 
muvh tho samo way, but if they have beon proporly 
slovod, that is, protectod from the washing offocts of 
yain, thoy will aifdvd potash and other valuable 
plant foods, 

29 Faun manuredéwhich, whon propmly made, 
consisis of the littor, straw, lonves, &., usod in 
bedding, and tho dung and yrino of ant(le, horses, 
shoop, &o., iaavaluablo manure for any kind of soil, 
but is especially valuable When waod in & partittily 
docomposod * stata for lack soils, Tho mantis,” 
when used i in, this stato Patuees ‘oortain important, 
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mechanical changgs in tho condition of ¢ho soil, 
which groatly facilitates its cultivation ; while, at 
‘the samo time, the manure, if good, adds valuablu 
_fortilizing agents to tho soil. 

80. Green manures you.must ‘undorstand aro oropa 
ploughod into the soil, while living, for tho purpose 
of enriching it, or altering its mechanical toxturo. 

‘Any crop of which the plants avo succulent, robust, 
and sufficiently bulky will suffice, but, leguminous, 
that is pod-bearing plants, aro tho bast suitod. Such 
crops are simply ploughed under the suil, 

31. You will now be prepared to form tho opjnion 
that, these black soils are valuable, thoi capabilitios 
being so great when properly farmod. 

8%. So Par, wo havo beon considoring tho proper- 
ties, charactoristics, and uses of tho soil, gonorully 
recognized in this Presidoney, as, the “black cotteit’ 
soil,” 

88. Black Alluvial Soil.—Thore are, you must 
remember, othor kinds of black sojl, thus, in low 
swampy situations where largo rivers’ onter tho soa, 
and on the borders of rivers, lakos, and tanks, you 
frequently find a soft tenacious black colored suil. 
Sometimes this is only somi-liquid mud, and of litilo 
or no use for cultivation ; at othoy times, it is mot with 
of a much firmer consistoncyand whon nob liablo 
to be submerged to any serious oxtont, is naod for 
the oultivation of padgy. Such soils are cloarly of 
alluvial origin, that is, thoy have been formad by 
+h accuniulation of silt, deposited from water. 

* $4, You ave familiar with the muddy appoaranco 

- of the water of rivers, tanks, &c., after honvy rain ; 
“ 4 
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this muddy appearance is duo to particlerof” ae 
carriod by the water. If you fill a tumbler y 
this turbid water, you will observe that, thore ‘are 
countless numbors of earthy particles susponded 
which makes the water of a black or brownish color, 
Leave tho vossol standing, andon oxamining the ior 
a fow hours later, you will sco that it is clearor, 
while a thin layor of eaxthy thatter is forfhing CaN 
tho bottom of the vessel; this layor consists oZ“the 
heaviost parlicles which sink first on the water 
becoming still. Wait longer and again inspect 
the wator, this time you probably notico that it is 
nearly -cloay, Showing that it has lost ngarly*all the 
maiten that was’ suspended init, which you find 
dopositod on the bottom of the vessel. 

35. What you saw carried out on a small scale, 
is oxactly what isdono on a grand scale by natural 
agoncios, tho silt which was deposited is the raw 
material of which black alluvial soils are formod. * 

36. The earthy matter which discolors the water 
of rivors, and tatiks, aftor hoavy rain is washed off 
highor lands by the vain water as it flows over the 
surface of tho ground in its passago to tho tanks 
and rivora. 

87. Blaok Poaty Sogji,—Anothor description of black 
soil, met with on tho Nilgivi Tills, chiefly in hollows, 
is called poaty soil: this is formed chiofly by tho 
partial decay of vegotable mattor, tho romaing of 
many gonorations of, susually, somi-aquatic plants 
that have grown and died in tho placo. eth ‘ 

38. Poaty sgil is not mot with in tho plains, 
hors owing to tho much groator heat, decomposi- 
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tight” always procoeds more "rapidly end is moro 
“Yoenplete. an 

39. These peaty soils whon they conttin a fair 

. admixture of clay, or sand, ato whon woll farmed, 

wently very produgtive. ~ When they consist 
chigily of vogetable matter, thoy are usually infortilo 

d fitted only for usp as fuol, for which purpose, 
When properly dviod, and proparod, poat is larpoly 
used in some countrios. 

40. Brown Loamy Sotl,—Lot us now oxamina a 
field of brown loamy soil. You will observ at once, 
that thg soil is not uniform in color over the whole 
field, and that, in tho noighbouring fields, tho soil 
differs gteatly in general appoaranco, Lhib avil, 
you will see, does not form extensive plains like the 
black soil, | 

41. Wo will examine the soil by digging a fow 
test holes in differont parts of the field, Somo 
of these holes we will make 6 inchos doop, tho 
remainder I foot. ° 

“49. The soil removed from tho shallow holos is 
loose and is mixed with a few amall stones. Whon 
pressed in the hand tho soil doos not rotain tho 
shape given to itby tho hand,but romains powdory, 
we say therefore that it is a frindlo soil. 

48, Tho soil romovéd from tho dospor holes is, 
you will notice, lightcr-in color, is aticky to tho 
touch, and whon you iako a handful of it and pross 
sit, it veteins tho form givon 4o it by tho hand. 
Hence, wo say that tho undorsoil is stilfor and 
mof? adhesive, and as wo know thet theo are tho 
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prdportios of clay, we conclude that the updersoil, 
containa more clay than the surface soil. er 

44, Wo have now obtained a sample of the soil, 
and of tho sub-soil; that oxcavated from the shallow 
holes being roprosonfative of the soil; and that from 
the deop holes of the sub-soil. ot 

45. The soil is the upper layer of tho ground 
which is usually moved by the tillage implements? 
and through which the roots of plants sproad @hd 
seok for food; the sub-soil is the layer which lies 
immediately beneath. 

46, Sometimes there is a close yosomblance 
betweon the composition of the soil and the»tb-soil, 
and in the instance just noticed, the darker color of 
tho soil may bo attributed to decaying vegetable 
matter, 4 

47. The material formed by the partial decom- 
position of vegetable remains is called humus, its 
color varies from a dark-brown to a black. When 
present in a large quantity, humus darkens the color 
of the soil. Tho lighter color of sub-goils is due to 
tho smaller quantity of humus they contain. 

48. You vomembor that wo found the sub-soil 
sticky, and adhosive, and that a handful of it could 
bo prossod into a Aall; and that wo inferred from ‘ 
this, that tho sub-soil contained a considerable 
amount of olay. © 

49. Thoso of you who have soon bricks and 
pottery made, aro aware, how sticky and tonacioys 
clay is, when moist, And you probably all know, how 
powdory is thd sand on the sea shore and inyzivoh 
bods. Nt WY, moat soils are composed chiofly of sand 
2 = 2 
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and clay, mixed mpvo or loss intimutoly fogothov ; 
ifthe sand is prasent, in largo quantitios, tho soil 
is open, friablo and, onsily tilled; but, if clay 
predominates, the soil is atifl, tenacious and difieult 
to till. ‘ 

“m0. A loamy soil contains not more than 50, nor loss 
than 80 per cent. of clay, not more than & por cont. 
qi limep»about the samo quantily of humus, and the 
romraindor sand. 

51. Loamy soils are usoful soils. They usually 
contain a fair proportion of plant food, retain mois- 
ture much betfor than sandy soils, and avo puch 
moro egpily worked than clay soils... 

52. The value of lend doponds yor 'y much on tho 
nature of the sub-soil. In hot dry woathor while 
the crops on land with a porous sub-soil aro withered 
fom want of inoisture, tho crops on land having a 
modoratoly stiff sub-soil, avo frequontly at the timo, 
green and luxuriant. 

58. It is desirable that tho sub-soil should bo 
somewhat stiffer than the surface- soil, not only 
because land with such a sub-soil is enabled to store’ 
up more water for the crop it beara, but bocauso 
manure is better utilized. Whona sub-soil is formod 
of gravel or coarao sand, vain water Allors down 
through it too guickly, and, in doing so, carrios 
down with it much of tho manural maftor that has 
been appliod to tho soil. , Such opon sub-soils aro 
termed hungry sub-soils. 

“54. We loan from chomisiry that wo mny 
axpock to find in a soil, auch as that wo are now 
considering and other gogd soils, the folowing ~~ 
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organic matter, alumina, silica, «nd lime, aS smeil 
quantities of soda, magnesia, potash, ammédia, 
oxido of iron, carbonic acid, sulphuric acid, chlorine, 
&a. 

55. By cortain processes he carries out in his 
laboratory, the chomist can separate and weight} #' 
differont constituents of a soil. Ilo first separates 
the organic matter, next tho silica, noxt thé ulumina, 
and so on with each of the constituonts. Theso . 
constituents are found in varying proportions in 
all fertile soils whatover their color or gonoral 
character. 

56. In ifs passage through ea loamy_yroil, the 
plough meets with far less vesistance than when 
passing through an ordinary black soil, or clay soil, 
and, if you notice the working parts of the plough, 
you will seo that thoy are much cleaner and freer 
from adhoring earth. Ienco such a soil is tormod.a 
{veo soil; and also a light soil because the implo- 
ments of tillaga whon at work in it aro of lightor 
draught, compared with their draught when working 
in some other kinds of soil, Tho draught of an 
imploment is the amount of force neoded to drag it. 

67, The torm “ hoavy,” as applied to a soil, 
moans that the soilfesists the passago of implements 
through it with considerable forco, domanding tho 
employmont of great power fh offooting this. 

58. You will undersiand>thorefore that a soil that - 
works frecly is a much choapor one to cultivate, 
than a heavy soil. Buta free soil possossos another 
advantag», viz., in boing capable of being warked 
_ during a ‘erontor number of days in tho year than a 
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heavy suil; a showor of vain, which might yondor* a 
heavy soil 60 sticky antl adhesive for sevoral days 
afterwards, as to bo unfitted for ploughing, might 
on the lighter soil facilitate rathor than chook tillage 


eee 


operations. . 
xq, Rod Soils.—It is dosirablo that we should now 


give some little attontion to the rod soils which, in 
g0mg patt8 of our Pyesidency, covor such large 

. avon of country. In color they vary from a palo ved 
oa dar ved approaching to & chovolato color. 

60. There arg rei clays, red loams, and red sands 
ind, of course, the character of the soil will yo as 
med. *Usually the red soil found in the noighbour- 
rood of ektinct volcanos contains a good deal of , 
and, is friable and productive. 

61. Tho rod goil in othor parts of the Prosidonay 
sontains much clay, and is apparently 0 sodimontary 
Jeposit, is thin, ‘aiMoult to work, and not unfro- 
qtently is quilo storilo, in its natural condition, 
Such a soil is known as laterite soil... 

62, The red soils of tho Dettor class avo valuable 
soils, and are fitted for all kinds of crops, for logumi- 7 
nous crops, however, they need to be limed. 

63. If during a drought you inspoot tho crops on 
a ved sandy soil, and those on a whito colored sturdy 
soil, you will obgerve that those on tho formor soil 
are healthy and of a afk bluish-groon coloy, whilo 
the orops on the yellow or twhito colorod aand avo of 
a pale color and aro languishing, ‘This difforoneo in 
the crops must be aliributod to the prosonoo of oxida 
of ivefi in the one soil, and tho absonco ofgit in tho 
other aojl, ‘Tho xed color of the soil. ip,dub to oxide 
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of ivon and this onables a soil to take up moisture 
from the air in a groator quantity. a. 


64, This oxide of iron is similar to the red. rust 
you observe on tho ploughshare aftor it has been 
lying asido for somotime. Oxide of iron is one of 
tho foods of all cultivated’ crops, in the ashes of aj 
of which you always find oxide of iron, and in dime 
casos in considerable quantities. A a 

66. Tor irrigation, red soils are genorally not well 

(sited, o8 they usually contain too much clay. 
When, however, they consist chiefly of sand, as they 
do in some parts of the country; they may be 
isvigtted with gront advantage. 

66, Light-colored Soils, —Those of yous Who have 
travollod in various parts of the Presidency are 
awa, that tho soils now under notice are much the 
most prevalent, and those of you Who have mixed 
much with cultivators know, that usually thoy do 
not put a high valuo on theso soils. “a 

67. You cannot fail in having noticed how varied 
in charactor ard’ these soils. 

68. Whore this kind of land is elevated you will 
frequontly observe that the soil is covered with 
innumoreblo fragments of grey and white colored 
rook, of all sizes bgkow that of a cocoanut, with occn- 
sionally piocos of a much greater size, and large rocks 
may protrude through tho sail in somo places. 

69, If you take a hammor and bronk off a pieco 
of ono of thoso rocks, you will probably find that 
tho fragmont rosembles tho piccos seattored over the 
land, and the fact may be that they are similar, the 
frogmonty scattered ovgr tho land being piecis of 
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similar rooks that havo boon broken” wp by natural 
agencies, . 

70, Here lot us pauso for a whilo to consider tho 
nature of these natural agoucies, and tho offocts thoy 
produce, The agencies aro tifo air, and its gaaoy, 

ater, heat, &e. 

71. Tho air and its gases oporato on tho surfaco of 
fotks physically and chemically, 

72, Tho air is composed chiofly of two gnsos, 
one called oxygen, and the othor nitrogon. In one 
hundred cubic foot of air thore are twenty-ono cubic 
feet of oxygot and seventy-nino cubie foot of 
nitrogen. Besides these gasos thoyo aye also Th tho 
air varying’ quantities of carbonic acid and watury 
vapour. 

78. The presonce of carbonic acid in tho air ia 
due chiefly tothe quantity of this gas which animala 
axe constantly giving off from thoiy lungs, in tho act 
‘Of breathing, and also to some oxtont to combustion, 
the decay of organic mattor, &e. 

74. In the destruction of rooks tho oxygon and 
the carbonic acid of the air enter into combination 
with some of the minerals of the rock, and tho now 
compounds thus formed, boing softor than tho 
original rock, are more roadily Nshod away by rain 
falling on the zook, thus making holos or cavities in 
which water lodgos, aad in so doing softening the 
adjoining parts, and making thom still movo acoos- 
sible to the destructive agonis. In this way the 
disintegrating work goos on with increasing Lore. 
In fi instances the surfice of the rogk is only 
gredually reducod, that is, tho work of doftruction is 
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lesa discerni¥le, You ave aware that the rock is 
being worn away, only by tho founded appearance . 
of its edges. A other times the rock breaks up into 
large blocks, and these plocks again by similar 
means become broken up {into smaller picces, which 
in fun become still further reduced until they 
form what is tormed gravol, and tho gravel ingime 
hacomos reduced into a powder which wo, gall sand. 
Thus you will soe sand is but rock powder. 

75. Remembor that soils aro composed chiefly of 
yook powder, and that therefore the character or 
valuo of soils depends greatly upon the kind of rook 
or ficks from which they have beon formed ; thus, a 
soil formod chiefly of the powder of a f¢l8par rock, 
is much more valuable than one formed of powdered 
quartz rock ; tho folspar rock probably contained 
potash and othor valuable plant foods, which quartz 
xooks do not contain, 

76, You are familiar with the offects producedby 
moving water in wearing away rocks; you have séen 
in tho beds of fivers how flowing water outs its way 
through ovon tho hardest rocks, 

77. In cold countries frost has @ very powerful 
affect in brorking down and pulverizing rocks. 
Wator finds its yay into the rock, oithor by moans 
of oyevices or holes, or is absorbod into its fino 
pores. ‘Tho wator on froogng oxpands, and in this 
way broake up tho portions of tho rock near, which, 
on a thaw ocourring, ceumbld away. 

78. Iu this country great heat, and sudden changes 
from hot to cold prove froquontly vory destructive to 
rocks, ‘fhe great hoat intensifies chemical sotion, | 
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and sudden changes of tomperaturo cats contractiqn 
or gxpansion and *consoquont displacomont of tho 
particles of tho rock ‘alfocted, You know that 
quarry men froquontly take advantago of this ciroum. 
stance; they light firos on tho .rock thoy wish to 

uarry and after tho rock has becomo suilictontly 
ake, they suddenly throw over it largo quuntitios 
of cold water ; tho rosult of which is that tho rook 
is cracked in various dircctions. 

79. You havo now learnad somothing of the moans 
by which soils axe formed, lot us rosumo our inquirios 
regarding the light colored soils forming slightly 
elevated tracks of country termed “ uplands.” «Wo 
wore, yotrywill remember, considering the poculi. 
avitios of ono of theso soils covored with stones, 
Such soils aro usually shallow and of a coarao toxiure, 
The crops on them wither during a drought, thoir 
roots are so noar tho surfaco, and such soila have but 
little power of absorbing vapour from the air. 

‘89. If we are correct in believing that the frag. 
ments of rock, usually scattorcd oven such soils, aro 
gradually being reduced under tho action of air, &6., 
and that these influences have boon long oporating 
in this way, there should bo a considerablo quantity 
of fine rock powder to constitute ea soil of sufficiont 
depth ; what thon has bocomo of {itis soil. 

81. Much of tho fine ogrth naturally formod by tho 
disintegration of the rock fragmonts, ia washod off 

“tho surface of tho lend ding hoavy rain and is 
carsied by the flowing water on its doscont to lower 
land, where the earthy maitor is doposited and if it 
contains fertilizing mattors, tho land is envifhod, 
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782. In this ‘vay, the soils of the higher olevations 
ate gradually boing robbed, while the maiprial 
carried away goos to doopen, and gonovall, , to onvich 
tho soils of lowor clovations, or is carried by the 
rivor into the soa, thore io be doposited, and, in 
time, to form new land, 

83, Much of tho land in this Prosidency to which 
T am now alluding is very poor, and thin, from its 
finoy particles being carried away after evory heavy 
foll of rain, 

84, It is not always advisable to gather and remove 
all the stones scattered over a field, unless indced 
they are so vory abundant, or are so large, ns to 
intorfero with tillago operations. Thus [gr*instanco, 
the stones may be piecos of a limestone rook and under 
the influences of tho air may be gradually affording 
lime to the soil over which they are scattered. 

85, Instances have been known of land becoming 
less productive on its surface stones being removed, 
but only when the stones were capable of affordifig 
on thoiy gradual dostruction, lime, or some other 
mineral usoful to plants, 

86, The light colored soils in low situations, 
especially in beds of valloys, aro not unfrequently 
atiff clays. Such sails aro, as wo havo already loarnt, 
formed by matorials dopositod from wator, which it 
had removod from highorgland. Those soils are 
usually fino in texture, and they become full of cracks 
nftor a long drought, ‘Cho ovacks aro due to tho 
gonivaction of the aoil. As a rule such soils aronot 
ensy to work thoy ave oithor ico hard, or too 
sticky, fund boing froquontly found occupying ihe . 
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peds of basins, with fate natural drainago, ayo 
oftey difficult to i improve, whero howover thoy can be 
improved by drainage or other means thoy male 
yaluable soils. It is tho grout powor of holding 
water they possoss that makes them so difficult to till, 
but this proporty, if not in oxcess, is a valuable one 
in ‘2 tropical climate, in cnabling a soil to mature, 
during a,drought, a crop that on a sandy soil would 
almost fail. 

87 As a ro clay soils aro rich in plant food, 
manure applied to them is always moro thoroughly 
used, instead ofebeing wasted by being washad out 
of the soil, a result that often occurs in the eto of 
a very Bindy soil, An applicatién of lime has 
frequently a very good effect on » olay soil provided 
its pores are not "pled with water at the timo. 

88. Vory stiff clay soils may bo renderod loss stilt, 
and therefore easier to cultivate by burning the 

por four inches, and working tho ashos into the 
soil; or the same result may be secured, by sproading 
coarse sand over the soil and ploughtng it in, 

89. Stiff clay soil is unfitted for baing ixvigated, 
unless great precautions are taken both in applying 
the water, and to secure its removal after it has done 
its duty. *. 

90. Clay soils aro of various ‘wolors, red, black, 
yellow and groy, Theqcolor does not always afford 

a indication by which alone you may judge of tho 
character ofa soil; for you may havo a red sol) com- 
potted of either clay, or of sand; or of olay and sand 
mixed, &, However, in this country, the color, 
affcvde a cluete the character of a soil, which ia 


S SANDY SOILS?” are 
satstices “ a 
of great uso” when other facts regarding the soil 
aro known, ¥ 

91, In many parts of tho Presidency, ospocially 
noar the const, there are tracts of light colored soil 
forming plains of considerable oxtent. These are 
chiofy sandy aoils formod of granular paxticlos, some- 
timos coarse and, at other timos, fine. As you fave 
hoon informod sand is but rock powdexeand the 
powder of a quariz 10k only, is almost worthloss 
for agricultural use. 

92, The fortility of a aandy soil, then, depends 
progtly upon tho admixturo with*it of materials 
that afford plant food. Some sandy soils ago largely 
mixod with fertilizing materials. is 

98, Sandy soils form some of the poorest ixacts of 
country known, while some of the most productive 
land is composed chiolly of sandy soil. 

4, Sandy soil of a good character, and hero, lot 
mo point out to you that therd are white, yollaw, 
Jnown, black ond vod sands, are tho boat suited for 
irrigation, water can filter down through, and be 
magt offectually used, on such soils. 

95. Of course if the quantity of water available 
for uso in invigation is very amall, it will produco 
a greator offect, seion appliod to a moderately stifl 
soil, than to a very snndy ono, but for rogular im'i- 
gation whon manure is usefl in a sufficiont quantity, 
4 sandy loam is {ho bost auited. 

96, Sandy soils, if of inforior character, are yor, yo 
unproftallo in a tropical country for culinyo without 
irrigation wator. Crops on such soils suffor seyoroly 
ina modexte drought, and in a continued cought: 
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dio off altogethor; tho retentive potvers of these 
soilg can be increased by hoavy applications of clay, 
or by growing crops for ploughing into tho soil 
asmanure. Howover they aro also poor and nood 
muoh manure, which is ofton groatly wastod from 
the soil boing unablo to rotain the manure whon tho 
Jan@ is washod by heavy rain. Sandy goils aro how- 
ever chegy to cultivate asarule, from tho greator 
number of days during which they can bo tilled, and 
tho less resistanco they offer to tho tillage implo- 
ments compared with clay. : 

97. Limestone Soils—Anothor variety of light 
colored soil is met with in somo placos which Swas 
its light Gvhyr to the prosonco in it of a largo quantity 
of limo. You must not however conclude that a soil 
must necessarily be of a white color becauso it con- 
tains much lim&, for lime is met with sometimes that 
givos a bluish and sometimes a yellow tint to the soil, 
“G8. Soils that contain much lime are fertile if of 
sufficiont depth, but as they are usually mot with they 
ave thin, and this is a serious objection. in a tropical 
climate, where, in the periods of oultivation, long 
droughts frequently ocour. Those soils are of spovial 
value for the production of leguminous, that ia, pod- 
hearing plants, indigo, gram, &e, which aro lino 
feeders. 

99, Soils have boen elassifiod in many different 
ways; the most simplo is tho following :—~ 

Clay soil ==, A goil containing above 60 por cont. of olny. 

Caleareous goil, Do. do. above 20 por cont. of lime. 

Sandy soll ., Do. do. above 80 per cont. of sand. 

Peaty soil =, Do, do. above 16 por cent. of orga 

. « tie mattor. 





OLEARING AND renparine BAND, 28 
ass 
400. You will now understand that there is much 
to bo learnt rogarding soils, though wa havo aseyet 
but glanced only at some of the matters of greatost 
interest connected with them. 





II.—The Preparation of Land for Cultivation. 


101, Some land is fitted at once for ploughing, 
but gonorally much preparatory work must-bo done 
bofore the plough enn bo used advantageously, on 
land that has not proviously been cultivated. 

102. Most of the land covered by forest, and 
seru} junglo, is rich and woll worth éultivation, and, 
when it is desirable to bring such land undg tillage, 
it is of course necossary to removo tlié* trees and 
‘brushwood, 

108. But it is not always expediont to clear forest 
land. To do so in some instances, may bo vory 
unwiso, both as regards tho interosts of those residing 
in the noighbowing country, ongaged in agriculture, 
and also as rogards the interosts of the intonding 
eultivator, of the land to be cleared. Of course, 
boforo tillago oporations can begin, the trees and 
ahvubs on tho lend must be removed, Iowever, it 
is soldom nocossary 10 remove all tho troos and 
shrubs, and it is ee dosivablo that belis of troos 
and shrubs, should be loft in cortein situations, to 
afford sholier and protectioi to tho orops, and stock 
jn sovore woathor. Romombor always that you may 
in a vory short timo cut down trees which may have 
talon a lifo-timo to grow. 

104, Much injury has boon donein this Presidoriey 
by tho iadiseriminato cloning of forost, Troee aro 
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of groat uso in equalizing the rainfall and tomy 

yatero of a locality. Tho severo droughts and high 

floods, experienced in some parts of the Prosidoncy, 

have beon with good reason attributed to the unwise 
destruction of forest in the swrotnding country. 

106. As has becn stated, tillage husbandry cannot 
be practised on land covered by troos, Whon thoro- 
fore suchdand must be appropriated for culture you 
have no choice but to remove most of tho trees. 

106, In situations where the timbor can ho 
utilized, the best portions should of courso bo mado 
use of, Somefimes tho whole of the treos and 
shrubs gre burnt on the land, but, this is a Vory 
wasteful tice, and justifiable only under very 
exceptional circumstances. 

107. After removing the bost of the timbor, the 
yvemainder witlf the shrubs, &¢., should bo burnt on 
the land, and the ashes mado should bo enrofully 
distributed over the surface, and mixed with tha 
soil. It is very unwise to leave the,heaps of ashes 
standing on the land, if the weathor is at all showery 
at the time, as tho valuable portions of tho ashes aro 
soluble, and therefore are readily washed away by 
the falling vain, 

108. The removal of somo fofgst being wnavoid- 
able, it becomes nocessary thon to consider in what 
way we can compensai® tho country, for tho loss of 
the troos. Thore are thousands of ucros of land in, 
all parts of the Prosidoncy, unfittod for tillago, which 
might, with great advantage, be planted with treos, 
and every farmer should make it his duty to plant 
fruif trees near his dwolling, and fuol dveos and live 
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foncos in suitablo parts of his farm, By such means, 
in portions of the country where the climate cas 
beon injurod by the indiscriminate cloaring._of 
forest, &¢., much good might be done, Most of the~ 
holdings in this ooimtry aro almost perfectly bare, 
and the advantages, tho occupiors themselyes would 
gain, would be great by planting live fences, fuel 
treos and fruit trees. a 

109, Somo land, before it can he profitably culti- 
vated, necds to have its surface levelled, especially 
if the land is to be irrigated, or if the rainfall of the 
locality is very great. Land with & somewhat level 
surfiloo, is goncxally more valuable thay,,that which 
is very steep. You may sometimes, at u moderate 
expense, do a great deal of good, in correcting the 
inequalities of the surface of your land, but there is 
some land, with which you could do nothing in this 
direction at a moderate expense, and such land, if tho 
rainfall is heavy, should be planted with trees. 

110. The objootions to steep land are its great 
liability 10 be injured by the washing effects of 
flowing wator during heavy rain, and the consequont 
yemoval of the Aner particles of the soil, and its more 
costly tillage, = _ 

111. Some lan@ is mot with thickly coverod with 
stones, Those stones,of courso must be removed if 
thoy avo of sufliciont sizo or are sufficiently numorous 
to impedo tillago operations. The stones may be 
used for making walls around the ficlds, for making 
or ropaiving roads or for uso in building sheds, &«. 

112, The most generally useful kind of land is 
that comppsed of a varigty of soil materials. 
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113, Whon a soil is composod chiofly of ‘offo 
matorial, it is frequontly dosirable to add to it some 
othor soil material; thus, a soil composod of clay 
chiefly, may bo improved by a dressing of send, and 
a soil composed chiofly of sand, may be bonofited by 
advossing of clay; but, to altor groatly tho charactor 
of a soil by such means is costly. Whon, howovar, 
the matexials needed avo situated af a convoniont 
distence, and labor is available, as it usually is in 
this country during tho dy soason, much good may 
be effected in improving tho chayactor of a soil, 
without incwrinf an unreasonable oxponditure. 

114, Ind, which contains much wator in a Sag. 
nant condétion, is usually unfitted for profitable 
cultivation, Stagnant water is itsolf highly injuvi- 
ous to plants, but tho evils that rosult from a soil 
containing much water, in this state, ariao chiofly 
from the impossibility of the soil being properly 
erated while the water fills its pores. You ara 
aware that no soil can be healthy, jn which tho air 
does not circulate freely. If, therefore, you would 
attempt to improve a soil in this objectionable condi- 
tion, you must first endeavour 10 removo tho water, 
and this you can do by monns of undor-drainngo, 

116, Undor-dzainage may be off8cied by moans of 
pipes, or broken stonos buried in tho soil. ‘Tronchos 
avo first dug in the land to tho dopth of throo or four 
foot, and at the boitom of tho trenchos tho atonos, 
bopipes, ave leid and tho soil is again rotunod into 
the {ronches. ‘The trenches are usually made 
parallel to each other at distances of from cight to 


Afteen yards apart, and are called pavallol drains., 
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At-zight angles’to the lines of these drains, and at 
their lowor ends a somewhat deepor trench is cut, 
and this is also laid with pipes or broken stones, 
is filed up in the same way with tho soil removed 
in cutting it ; this ix called the main drain, 

116. The main dvain is always placed where the 
surface of the land is lowest, and it usually tormi- 
nates in an open channel or tank into which the 
drainage water can escape. 

117, The water thus passes first into the parallel 
drains, and from them it enters the main drain from 
whigh it is discharged at the outfall. * 

118, The pipes used in drainage are madg.of clay, 
and burnt in a kiln, in the same way as roofing tiles. 
The diameter of the pipes used for the parallel 
drains varies from 1} inches to 8 inches, and that of 
those used for main drains, from 8 to 6 inches. The 
broken stonos may be any hard stones broken to a 
size to pass through 9 ring, with a diamoter of 2° 
inches, ‘Tho stgnes are laid in the botiom of the 
trench to the depth of about 1 foot. 

119, Many precautions ave necessary in carrying 
out drainage operations, tho noglect of any ono of 
which may prove fatal to tho prospect of the work 
turning, out sntisfactory; howovor we cannot now 
discuss all these details, those of you interested 
further in this gubjeot will find full direotions in 
woylks on lend-drainage, ~ 2 

"120, Undor drainage, or sub-soi] drainago as it is 
also called, is ospecially usoful in improving «, soil 
that contains much salt, for instead of the salt rising 
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to tho surface and forming an offlorotconce, ib passes 
away in the drainage ywator. 

491, Sub-soil drainage, by yemoving tho wator 
polow, causes tho air to be drawn into the soil on the 
surface. A thorough ciroulation of air ocowrs in land 
thus drained, because onch fall of rain drivos out tho 
air then in tho pores of the soil, and as the wator 
sinks down through the soil, it is followed by a frosh 
supply of air, which fills the poros of tho soil, as 
they aye emptied of wator. Of course, tho doopor 
the drainage is, the deopor the air goes, and conse- 
quently tho despor is the lnyor of tho soil fitted for 
the wants of plants, and the further aye the rotts of 
plants Semdved from tho injurious effects of exposure 
to the heat of the sun. 

192, Drainage venders atiff soils more manageablo 
and makes ¢heir cultivation loss costly, chiofly by 
making the soil workable ovor a greater number of 
days in the year, than before, ‘Tillage operations 
oan always be moro efficiently performed, and the 
qualities of a manure moro perfectly utilized on a 
drained soil then on an undrainod wot soil, 

193, You may sometimes offect mugh good whon 
Jona is water-logged, by cutting open drains for tho 
escapo of the objectionable waty. An opon-drain 
may sometimes with advantage bo omployed in 
addition to under-drains, ‘Tho gonoral use of opon 
draing is, however, objoctionablo whan they must 
occupy valuable land, as thoy impede tillugo opora- 
fions, and provent mmuch ground from boing usd; 
another objection is that the surface water in flowing 
off the land carrics away much fine silt and manural 
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mgtter. You shiowld always endeavour to pass the rain 
wator through the soil, as in this way the fertilizing 
matter it collects in its passage through the air is 
” loft-in the soil as tho water filters downwards. 

124. Of cowse much land requires no artificial 
drainage, boing provided with efficient under- 
drainage by natural means, that is by an open, 
porous, strata underlying it. 

125, Whon land contains move than 20 | per cont. 
of vegetable matter it is not likely to be productive. 
In this country, however, such land is met with but 
seldom, except on the tops of the higher hills. To 
imp.ove this, land, it is necessary to get rid of much 
of its vegetable matter, and this is.offgoted, by 
burning the land, tho fire destroys the fegetable 
matter, and in doing so venders its minoral matter 
available to plants. + 8 

126. Land in tho opposite condition to that referred 
to in the last paragraph, is commonly mot with all: 
over this Prosidency, Such land deficient in organic 
mattor would, iil the hot sonson, dry up rapidly and 
the plants growing on it would be injured or killed. 
Tho simplest, and least costly means by which you 
‘could improve suoh land would bo by treo planting. 
Tho fall of leavos from tho troo’ and the growth and 
death of forest végotation would cauae an accumule- 
tion of vegotable remains oy the surface of the soil, 
which by partial docay would enrich the soil. The 
surfaco soil would thus be bencfited not only by 
getting more organic mattor, but it also would ges 
more mineral matter. This mineral matter would 
‘bo colloctod by the roots of tho treos in tho lowor 
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strata of soil where thoy feed, and?’which minoyal 
mattor, rising through tho tree with tho sap, would 
‘be eventually doposited in tho loaves, and those, on 
falling to tho ground would, on docaying, givo baok 
the mineral mattor to the soil again. You will 
undoratand that thore would be no actual incroago of 
mineral mattor as regards the wholo body of the 
soil, the ,increaso in the percentago boing confined, 
only io,fho surfaco soil, 

127. Land under tillage, deficient in organic 
mattor, can roadily be improved in this respect by 
ploughing in groon manuro, &o, 

128. Boside? the moans already, roforred t, by 
which Igid can be prepared for cultivation, there ara 
others, but of loss interast because of moro limited 
application. Amongst theao is “ warping,” which 
consists simply of raising a soil by depositing on it 
naturally tho silt carried by water. This practico is 
* sell understood in most parts of the Prosidoncy. In 
some localities it is no unusual ovouryonce to havo tho 
aurfaco of paddy land raised 4 or 3 inches in hoight 
by “ warping ” in a single year, 

129, Thero is of cow'se much land which cannot 
be fitted for cultivation, oxcepting by incwring an 
expense far hoyond tho possiblo galuo of tho land 
when reclaimed, and there is somo land which novoy 
can bo fitted for cultivation. 


Pe Tillage Implementa ond Tillege Oporations, 


180. Who varioties of tillage implomonts used by 
the. busbundman in this country avo but fow ; this 
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must be attribiited chiefly to the low stato of agri- 
culture gonerally. 

131, By somo it is asserted that the cheapness and 
abundance of labor in this Presidency explains the 
povorty of ow agitioulture in implements of tho 
variatios mot with in other countries. There can be 
no doubt but that cheap labor whon available at all 
sonsons Of tho yoar does, obviate to somo extent the 
uso of Inhor-saving tools. Butin some parts of the 
Prosidenoy the prico of labor is more than 50 por cont. 
highor than in othor parts, and yet wo find that in 
spite of the highor prico of labor the same rude imple- 
mozits are in use thore as where the price of labor is 
low. And further, though the price of-fielzLlabor has 
inoveased fully 60 por cont. during the past’ 80 years, 
nochange whatevor has taken place in the number of 
the varieties, or in the construction of the implements 
of our husbandry. 

182. It is also said that the costliness and the 
gonoral largo sizo of the implements of modern 
agriculture aro Yothor reasons why they have not been 
accoptablo to the cultivators of this country, There 
issomb fovea in theso objoctions. The manufac- 
turers of implemonis in moro advanced countries 
cannot approciags the backward condition and the 
actual circumstances of Indian agriculture. 

188. Thore aro, however, many improved imple- 
ments which might bo largely used in India, oven on 
small holdings, Small farming is not confined to 
India. In Belgium, where the average sizo ef" 
farm differs but little from that of the farms of this 
Prosidency, many of jhe smallor implemonis of 
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modern agriculture aro in regular uso; and tho gaihe 
may be stated rogarding alarge part of Ireland, 
also a country of small farms. 

184, There is, it is to be feared, but little prospect 
of anything of a voally. satisfactory naturo boing 
achieved, in the introduction into genoral uso of 
improved implements in this country, until agri. 
cultural education, following in tho foot-stops of 
gonoral-sducation, has first prepared the way. Tho 
uneducated and superstitious cultivators or laborers 
will recognize no merit in an imploment which was 
either quite unknown to, or unused by, their foro- 
fathers, and of course, when such, implemonts ave* 
placed fortrial in the hands of such people, thoy can 
readily show that the improved imploments sre 
unlikely to provo suocosses with thom. A cortain 
amount of intelligent appreciation ia necossary on tho 
part of the workman, who first usos tho now or 
improved implement, and if this is absont and positive 
hostility be present in its place, while tho omployors 
of the laborers are either as hostile or are apathotio, 
itis not surprising that the difficulties oncountored 
should be great in such efforts. 

186. The implements usod genorally in agrioul- 
ture aro the plough, the harrow an4 the roller. ‘Tho 
employment of all threo implomonts is usually neoos- 
snry in order to bring thw soil into a propor stato of 
tilth, eradicato tho weeds qnd preparo a suitable gond- 
bed. 

* 186, Tyon though labor may be abundant and 
cherp, you cannot tun over the soit by manual 
Inbor, by moans of mampoties oy spados, at the 
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lew cost at which it can be done by an improved 
plough. 

187. A cooly working in the ordinary way ‘will, 
in a day, dig ovor only about 600 cubic foet of 
onrth ; hig pay woukt bo throe annas, and you would 
thus got 200 cubic feet of soil tuned over at the cost 
of one anna, * 

188, An improved plough with a pair of cattle and 
a driver will cost thirteen annas per day. ‘Tho plough 
would yeadily plough three-fourths of an acre of 
land to a depth of 7 inchos in a day; this would bo 
19,056 oubic feot of oarth tuned over by the plough, 
or 9,466 cubic feot turned over at the cost of one 
anna. 

189. We thus find that, the plough cova perform 
the work of turning over the soil at about one- 
seventh the expense at which tho work could be 
dono by laborers working with mamooties or spades. - 

140. But it is not only in the lessor cost of tuming 
ovor tho soil that the advantage of using such a 
,plough consisté, but, in tho better control the owner 
of the plough has over his land: ho, with ono man, 
may plough daily half an acre of his holding, 
wherons tho man, who is dependent on manual 
Iabor for tuming ovor his soil, must omploy daily at 
lenat 20 lnborev% to offocs tho same work. Now, as 
you know, if a great nymbor of cultivators were 
thus dependont on manual labor, for the tillage of 
their soils, the work of tillage would, in somo places, 
progross vory slowly, and the total amount ofaverc 
done in a season would bo yory small while the 
cont would Le excessive, ° 
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441, Experience in all countrios hfs conclusively 
shown the suporiority of the plough for oflocting 
tho tillage of tho soil, * 

142, From time immemorial a plough of somo kind 
has been used by tho husbandmen, It is iruo that up 
to a comparatively recont’ poriod the so-called plough 
wag, in most countries, little moro than a oxoolrod 
branch with a hardened point, by which the soil 
was soratghod. Monumontal tablots of vory great 
antiquity reprosont the plough oxactly as wo now 
meet with it in most parts of India, In all 
countzios this form of plough appears to havo, at 
one time, beon in? general uso; but, whereas thor 
countries .under tho influoncos of a progrossivo 
civilizatio# havo discarded this rudo form of implo- 
mont as perfectly unsuitéd to tho roquiromonts of 
agriculture in*the present day, India with ono or 
two othor countries has vomeained behind and still 
usés the ploughs of antiquity. 

148. The ordinary plough of this country doos 
not turn over the soil, and theroforé, as wo undor- 
stand tho term ploughing in moro civilized countriog, 
the operation performod by tho native implomont 
cannot be termed ploughing. Tho work dono is 
that usually performod by a eee ee which stirs, 
loosens, and minglos tho parliclos of tho soil togothor, 
but does not raiso tho qpil bodily and invorl it as 
a plough does. 

144, Tho section of the ‘trench, or furrow, mada 
by the so-called nativo plough in its pnasngo through 
the soil is in form like the lottoy Vas shown on 
the next pago. 
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In this seotion, tho shaded portion roprésonts the 
soil that ig moved whon the land is once ploughed 
by the native plough. 

The work performed by the plough i is much less 
thar? it appparg to be to a casuat observer, for in 
reality loss than ono-half of the undor soilis moved 
whon tho plough passes only onco over’ the field, 
This fact is well known to cultivators who, endeavour 
to romovo the ribs of unstirred soil ‘by ploughing 
tho fiold sovoral times, and in different directions. 

145, Up to about the beginning of the prescnt 
contury, the plough used even in advanced countries 
was avory cluméy, inofficient implomont, constructed 
chiofly of wood. Of late yoars howevor, the construc- 
tion of ploughs has vocoivod groat attention, 
from men well acquainted with mochanical prinai- 
plos, and the rosylt of thoir investigations has boon 
tho production “Of a plough woll suitod in + every 
voapect to tho roquiromontssf modorn agrioulture. 

146, As our soils and crops havo such varying 
voquiremonts, it has boon found economical to provide 
spooial kinds of ploughs for special work ; henco We 
have sub-soil ploughs, trench-ploighs, wheel- 
ploughs, swing-ploughs, turn-wrost ploughs, double 
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mould-board ploughs, &e., &c., while*of oach varieiy 
thore are many sub-varioties. = 

147. Thero can be’ no doubt whatever but that 
cortain operations in ploughing aro performed most 
officiently and economically by ploughs specially 
adapted for such work, and, when tho aroa of tho 
form is largo, it is always woll to omploy ploughs of 
different kinds, adapted to tho varying roquirementa 
of the fam. Iowover, on small holdings this cannot 
be done, and the small farmer must content himself 
with a plough designed for doing goneral work. 

148, In solecting a plough you should endeavour 
to pxooure one that is not too heavy, pnd is a? tho 
same time sufficiently strong to withstand tho offects 
of exposute to the weather, and a good doal of ill 
usage, You must remembor thut a plough costing 
twenty-five 1tpees may be over a term of yours a much 
cheaper and 2 more desirable implemont to possess, 

*tlian one of which the first cost may have boon 
under five ,upees, Remomber always that it is tho 
cost of the work done by an implehont you should 
inguiro into, rather than confine your inquisios{o the 
cost of the implement, 

149, Wo speak of the furrow-sido and the land- 
side of a plough. When tho plough is at work the 
furrow-side is the part of the Hough nearest to the 
ploughed land, and the laud-side is tho part noay tho 
firm or unploughed soil, If we stand, and look at 
a plough on its furrow-sido, wo observa tho follow- 
Thgrparts :— 

(a). Share—This occupies the front of tho por- 
tion of tho plough that resis on tho 
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ground. Tho share has a most important 
function to perform. Its action is that of 
a spade pushed horizontally, the cutting 
odge of which has beon slanted to facilitate 
its insortion into-the ground. ‘The share 
is tho first portion of the plough which 
enters the soil, which it outs horizontally. 

(b), Afould-Board.—This is also called the broast 
or turn-furrow, bocause it is thrdugh its 
agency that the soil or furrow-slice is 
turned over, ‘The soil after passing over 
tho share is received by the mould-board, 
which raises it gradually, turns it over 
and finally deposits or moulds 4 in the 
way vequired. The mould-board is 
connected with the share of which, to the 
ordinary observer, it seems " part. 

(0). Coulter.—This is the bar of iion in the form _ 
of a knife which at its lower end you 
obsexve is noar the point of the share. 
The coultor is intonded to out the soi} 
vortically, atright angles to the cut mada 
by the shave. 

160. The three parta of the plough just referred 
to, the sharo, mgald-board and coulter, are its most 
important working parts. ‘The other portions of the 
plough ave intended morolyto facilitate the officient 
working of these parts. 

(d). Stilts, —These are cdnnected with the 
handles by which the ploughman guifies, » 
stoadios and partly regulates the work 

_ of tho plough,. 
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(0), .Beam,.—This is a slightly oirvod bar of iton 
to ‘which the coulter is fixod, and to 
which tho stilis and mould-board aro 
joined, and to the oxtromity of which 
the cattle ave attached when tho plough 
i at work. 

(/). Bridle —This is fixed on the ond of the 
beam, and to it tho cattlo are yoked. By 
moans of this bridle you can rogulate the 
depth and width of tho furrow-slico, 
that is, the earth moved by the plough. 
Tf you raise the draught chain on tho 
yortical part of the bridle you mak the 
plough go deeper; if you lower it the 
ploughing will be move shallow. If, on 
the horizontal part, you place tho draught 
chain to the right, that is, moro to tho 
furrow-side you make the plough out o 
wider furrow; if you place it to tho left, 
the furrow-slice is made narrower. 

(9). Wheet.—The wheel, asyou will soe, aupports 
the front part of the plough. It is of 
use in moving the plough ovor the farm. 
But its chief uso is to regulate the depth 
of the ploughing. If tho whool is put 
down very low the ploughing is shallow ; 
if the whe@ is raisod the plough goos 
deeper. Sometimes two wheels aro usod, 
one called the furrow-whoel, and the 
other tholand-vheol, When two whools 
are used the width of the furrow as woll 
as its depth cap be rogulatod. 
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151. You havo already beon romindod thatitis sho 
cost of the work porformod by an implemont, rathor 
then the cost of tho imploment, usually requiros 
consideration. 

162. An ordinarynativo plough will usually coat loss 
than five mpees, whilo a Europoan plough may coat 
twonty-five rupees. At first sight, tho nativo plough 
possesses apparently a great advantago over the 
improved plough, but lot us consider whethor this is 
really so. You know that tho sootion of the furrow 
of a native plough is V-shaped. Now, tho test of 
the working capabilities of a plough is tho amount 
of soil it is cxpable of turning over in a given*time 
at a given cost, When a native plough is working 
under fSvorable conditions the section of the furow 
it makes may be takon as 6 inchos wide ai the top, 
one inch wide below, and 5 inchos in dopth, and tho 
avea of the section will be 15 squaro inchos. If 
the width of the furrow at tho surface of tho ground 
is 6 inches, the plough in going ovor ai acre in 
this way must travel nearly 20 miles, But romombor 
that, in one operation, only half of tho land is 
moved at the outside, there being ribs of unmovod 
earth left betweon each furrow. ‘T'o stir thoso also, 
the plough must again pass over tho land in a 
direction at right angles to tho*lino of tho first 
ploughing, thus travelling othor 20 miles; thus we 
have 40 miles passod over in ploughing one acre to 
a depth of 5 inches, somo portion of which still 
vemains unstirred. But even granting that in two 
operations the whole of the soil can bo stirred to a 
dopth of 5 inches, the total quantity of oarth movod 
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por acre would be only 672 cubic yards and this, 
remember, by the employment of 3 pairs of country 
cattle, 8 ploughs and 8 drivors; for, under average 
circumstances, a pair of country plough cattle will 
not travel more thin 18, or 14 miles por day in 
ploughing. 

163, Now, to arrive at the cost of ploughing the 
acre by the native ploughs,’ wo may calwulate as 
follows :— 7 


8 pairs of country cattle at 6 annas per 

~ ' pair por day a rr 
Qdrivery at Sannagperday .. “, 0 
‘Weary and tear of ploughs .. « 0 


Total... 112 0 


This would represent 384 cubic yards of earth turned 5S. 
at a cost of one rupee. 


164. A Buropean ' plough, in ploughing, cuts a 
rectangular shaped furrow. In ordinary ploughing, 
the furrow measures 9 inches wide and 7 inches deep, 
and the section has thus an area of 63 square inches 
against 16 square inches, the aroa of tho section of 
the furrow of the country plongh. A fair day’s 
work for a European plongh is three-fourths of an 
aore ploughed, To offect-this, the cattle must travel 
about 8 miles oxcluding turnings at the headlands, 
and the quantity of earth turded over will beneatky - 
706 oubic yards, against 672 onbio yards ploughed in 
ono day by throe cquntry ploughs. To culculato’tho 
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cost of ploughing an acre by the Biropenn plough 
wo may proceed as follows :— 


a 





ne. A. Pp, 
Hiro of 1 paty of cattle for 14 days at 
Sannas poerday 4. o = 010 8 
Hire of 1 driver for 1} days at 3 annas 
por day e » O40 
Tntorost, wear and toar of ‘plough 
(assuming that the plough will Inst 
8 yeoms charging ropaita at Rupees 
2-8-0 por annum; intorost at 6 
por cent. chargoablo over 40 acvos 
ploughed in the year) for 14 days, 
ab Rupees Q-2r9 por day ., a? 3 Be 
. Toll ., 124 * 


e 


In ploughing an acvo wo got 941 cubio yards of soil 
raised and tuzned over most officiently at a cost of 
eo Rupees 1-2-4, or at the rate of 821 cubic yardg por 
> rhpee, against 384 cubic yards per rupeo whon 
country ploughs are used, 

155. It is true that a very considerable numbor 
of the cultivators of this Presidency could not raise 
oven 25 rupees to buy a plough, yet thoro aro 
thousands of them who can easily provido the money. 
Andit must bo romombored always that, to do the 
same work by native plougha as San bo dono by a 
Europoan plough, you vequirethros of tho formorwith 
three pairs of cattle and threo drivers, Tho man who 
buys a Duropean: plough can readily proouro 
the monoy neoded by solling a pair of his onttlo, 
Tt istno, that he would froquontly require for tho 
Entopean plough a larger and 4 botter fed pair of 
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catjle, than those usually used; but thon, there 
is a still further saving, in wages and cattle-koop 
in favor of the investment. ~* 

166., The harrow varies greatly in form according 
to tho kind of work for whiok itis intended. An 
ordinary harrow consists of a frame made of wood 
oy ion in which » numbor of pointed pieces of iron 
ave fixed. hese pieces of iron are called the tines 
or teeth of the harrow ; they are placed at equal 
distances in the frame of the harrow and, so that 
one may not follow another on the same line and in 
this way the surface of the ground is uniformly 
opefated on. | 

167, Harrows aro employed for cleaning -the land 
of the roots of weeds, for pulverizing the soil, for 
covering newly-sown seed, and for opening up the 
surface of the soil when it has become caked over. 
The ollowing dvavving represents an ordinary wooden” 
harrow with ixon tooth (see page 50). 

158. The roller consists of a cylinder of wood, of 
stono, or of iron, which is fixed in a frame, in a way 
to admit of its revolving freely over the ground ; to 
the frame is attashed the pole ‘or shafts for the 
draught cattle, 

169. Fox genexgl uso,’ a woodon roller suffices ; and 
such a roller can readily be made by any village 
carpenter, Tho followings drawing (see page 51) 
yopresonts a wooden roller. 

160, The roller is intended to crush or pulverize | 
clods and to consolidate tho soil. It is also neod ta | 
smooth the surfaco of land for good. 
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161. Whon tha elods aro broken *down, a muwh 
larger portion of soil ia exposod to tho bonolicial 
offécts of tho air, and consequontly more plant-food 
becomes available lo the crop growing on tho lund. 
When tho land is consolidated ‘by passing a light 
rollor ovor if, ovaporation is chocked and 4 largor 
quantity of moisture is thoroby rutuinod. 


102, Tlto constituonts of a soil oxist in difforont 
staies, thus,’a portion of them are soluble in water, 
and aro thorofore immediatoly available as the food 
of plants; anothor portion not soluble in wator, hut 
soluble in acid, aro gradually becoming availeblo 
to plants as food, while tho romaindot oxist in a 
passivo stale 


163. In this way wo may olassify tho constinonts 
of a soil asp first, activo, that is those portions 
foluble in water; sccond, dormant, that is thoso 

“portions which aro insoluble in wator, but soluble in 
acid; and, third, passive, those porjions which aro 
soluble neithor in wator nor in avid, 


164.°Tho fortility of a soil deponds upon tho 
proportion of active and dormant ingrodionts prosont 
init. Theso togethor seldom form move than 10 
por cont, of the entiro weight of tit. soil of which 
tho active constituents feym an excoodingly snall 
proportion, ‘We must nob consider tho passive 
conatituents of the soil aa valuologs, for, on the othor 
‘\hhemd, they constituto the groat store out of which, 
in course of time, the soil is proyidod with dormant 

, andtactive constituonts, 
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‘165. The crops we produce take’up the active or 
available food the soil contains, and which, of course, 
becomes thereby diminished in the soil. This loss 
is usually partially or entirely mado up by the appli- 
cation of manure, but it is to some extent compensated 
for, by the gradual chango of the dormant ingrodients 
into active ingredients; tho diminished quantity of 
dormant ingredionts being in turn replaced by a 
portion of the previously passive ingredidnts entering 
the dormant state, These changes are constantly 
going on, the dormant ingredients becoming active 
andthe passive dormant, and, it is to facilitate and 
expedite thew changes, that we “perform many of 
our tillage operations. ° 


IV.—Manures, Irrigation, &o. . 

166, Plants consist of two principal parts, ono 
which burns away called organic, and the incombusti- 
ble part or ash that remains after burning called 
inorganio, 

167, Tho ash of a dry plant varies from 2 to 7 per 
cont. of its entire weight; this ash is tho mineral 
food vomoved fom the soil dwing the growth of 
tho plant, % 


168. A knowledge of tho composition of these 
ashos will enable us to dotormine the minora} food 
of tho plant. his minoral food is as essential to 
tho growth of the plant as tho gasoous food it 
obtains, 
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169, By making numerous analyses of planis, it 
hag boon found that eartain ordors of plants ieko wp 
a partioular kind of minoral food ; thus, in tho ashes 
of plants of the coronl ordor, silica is tho prodomi- 
nating ingrodiout, whilo in thoso of the plants of 
tho loguminous ordor, lime is the chiof ingrediont, 
Ithas been found that in whatovor kind of soil 
loguminous plant is produced, the ohiof portion of 
the ashos of that plant will always be limo, 

170. The more fortile a soil is, and the better it 
is oultivated, the moro minoral food will tho plant 
tako up, and the moro valuable will bo the produce 
raised, . oon 

171. Ef you grow soveral crops on 9 pioce of land, 
without applying any manure to it, tho land will 
-gradually bocome pooror in tho special minoral 
matters on ‘which this particular crop feeds, until 
“oyontually a good crop cannot bo xaisad on the 
land. : 

172, Food is required as much by plants as by 
animals, Lhe food of plants is oblainod from tho 
air as well as from tho soil. It is partly liquid, and 
partly gaseous, but nevor solid. In tho water trkon 
up by the roots, thore aro noarly always somo gasoous 
and minoral mattors dissolved. {Cho atmosphoro 
supplies plants with carbonio acid gas and watory 
vapor, but from the sil also theso aro obtained 
by the plant. \ 

178, Manuros act oithor by supplying plant-food 
to the soil or by rendoring accossible to plants, food 
which was previously in the soil, but in a forni in 
which it could not be immediately usod by plants, 
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°174, Tho term manuro is applictl to ‘any mineral, 
vogetable, or animal substance, capable of increasing 
the produging-powers of a soil. 

176, The most common, and most generally useful 
of oll manures, is that Inown as farm manure. 
When properly made, farm manure should consist 
of the litter, de, straw, leaves, husks, and other 
vogetable refuse, used for bedding stocky and the 
solid and liquid oxcremonts of the arimals. Such 
manure should contain most of the mineral matter 
yemoyed in the erops produced on the farm, for the 
largest portion of the mineral matter of a plant is 
found in those-parts of it, whith are not usually 
marketed, and which nre generally tregged‘ns refuse. * 

176, It isn very wasteful practice to throw farm 
manure into a heap out-of-doors, where it is liable 
to be washed by every shower of ‘vain, for the 
valuable portions are soluble in water, and thore- 
fore easily washed out of the manure. 

177, Farm manure is also very liable to be injured, 
if not stored properly; thus, if itis simply thrown 
loosely into a hoap, decomposition will sot in rapidly, 
and a, considerable proportion of the manure will 
assume o gascous form, and be lost. Farm manure 
should in this country be kept under a roof, until it 
is vequiretl for uso, and it should be in as compact 
a stato as possible, to provént afr getting too freely 
amongat it. Whon .so stored thero need be no 
appreciable loss of its fortilizing mattera, | | , 

178, In order to got good farm manure, it is well 
to havoxhe floor of your cattle-shed sunk about,two 
foot below the syrfacg of the surrounding ground, : 


oe 


m FARE MANURE, 


Re ee 











aud to Unvow into this pit daily, sufficiont wasve 
yogetublo rofuso, to Koop your stock comfortably 


bedded. This bodding will absorb tho wine of the 


cattle, which gonorally is wasted, and which is o 
most valuablo fortilizer, You must givo onough 
bedding to covor tho solid excromonts, but you 
should not givo too mush, or tho quality of tho 
manure wall suffox, 

179. Tho valuo of cattle dung as manure, is recog. 
nivod ovorywhoro in this country, but thevo appears 
io bo but little known, regarding the vory closo 
connection thero is botwoon the fortilizing valug of 
cattle dung and tif quality of tho. food, on which 
tho animals that mado tho manuro wore fod. 

180. Whon cattlo are full grown, aro not ovor- 
worked, and gota sufficionoy of good food, thoir 
dung and urifto are rich in fertilizing mattors, 

“181, Tho oxoromonts of young stock oxo not 80 
valuable as thogo of animals fully grown, ond 
similarly fod, because the younger gnimals nood to 
take from thoir food the materials required to aup- 
port thoir growth, honce tho wastago or oxore- 
ments possess & proportionally loss valuo. Again, 
a cow in calf ora mileh cow makos a fullor uso of tho 
food consumed, than cows that avo not in calf or 
uot yiclding milk, and in the samo way a working 
bullock yields a poorer® manuro, than a bullock 
which is unomployed and similarly fod. 

182, Farm manure is a generally usoful fortilizor, 


Wbafayad whon well prepared i¢ contains most of tho 


playgstood removed from the soil by tho oops. It 
usuallyycontnins phosphorio aid, potash, and nitro» 
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g8n, all costly and important plant-foods. Thongh 
tho phosphoric acid and potgsh will not assume a 
gaseous form, thoy are very soluble and readily 
washed away. Tho nitrogen, on the other hand, 
quickly assumes a guscouy form if the air has too 
free accoss to the manure. 

183. Tho gonoral uso in this country of cattle dung 
as fucl is greatly to be deplored, not only because 
of the direot loss of manural matters that result,;—the 
ashes of tho dwig are seldom used as manure,— but 
because of the indirect losses of manural matters 
thay aviso from the practice. When cattle dung is 
collected for usens fuel, the liguid storomonts are entirely 
wasted. Xf every ryot would grow livg fonces of a 
suitable kind, or a few fuel trees on his holding, 
which he could readily do without incurring any 
money outlay, there would be no oxcusd whatever for 
continuing to use cattle dung as fuel, 

184, Though in most parts of this Presidoncy bonos 
can readily be gbtained at a very moderate cost, and 
though thore is no manure which is more required 
hy the soils of this Presidency, thore is perhaps not a 
single ryot who uses bones in manuring his land, 

185, If you vemombor that the bones of animals 
aro formod diregtly from materials furnished by the 
plants conaumod by tho animals, and that the plants 
obtained the bone matorial*from tho soil, you onnnot 
fail in understanding how it is that soil becomes 
impovorished in the minerals which afford bone 
material. Tivory animal reared represents a “yortain * 
quantity of bone material removed from the poil 
which afforded the food, of that animal, 
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186, If many gonorations of animals aro bred mid 
roaxed in a certain tragt of country, tho soils of that 
country which afforded tho food of tho animals must 
nocossarily be becoming poorer and pooror in bono- 
forming minerals, end as a natural consaquonco tho 
stock from gotting loss of this bono-matorial in thoir 
food, will gradually dogoneratg, and hocomo of 
emallor sizo, Tho samo applios with oqual force 
to man, whotis as dopondont on the oarth for tho 
matorials for building up the bony framo-work of 
his body. You must, thorofore, apply bonca in 
manuring your land, both arablo and pasture, 

187. Bones may*bo applied to +he soil oithor 
coarsely drogen or reduced toa powder, tho finor 
they are pulverized tho more speodily thoy dooay. 
Or the bones may be placod in a pit with farm 
manure, in fyhich, if the mantre is occasionally 
thojstoned by pouring urine ovor it, tho bonos will 
quickly decay. 

188. In European and othor countries bones are 
propared for, the soil by exposing thom to tho action 
of sulphurio acid, tho product obiained boing callod 
superphosphate. ‘Tho action of this manuro is much 
moro onorgotic than that of bones in any othor form, 

189. Lime (carbonate of limo) is largoly used o8 
manure in othor cowntring, but in this country it ia 
nover so 2sod by tho oultfVvatoy, 

190. Lime is availablo in thia country 3 in tho form. 
of shells, as woll as in nodules ond in rouks. 

1 f91.°In whatever form tho limo ia mot with 
originally, it must be burned or caletnod boforo it. 
* can “ha, used as manure. Thurntgimo, aftor boing 
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shicked with water, assumes a powdery form in which 
state it can readily be distyibuted over the land. 
Howevor, when first slacked the lime is too caustic 
in its action, and it should therefore, as a rule, not be 
applied to the soil until 4 has for a time boen 
frecly oxposed to the atmosphere, when it loses its 
caustic charactor. 

192, Lime acts on the organic matter ig the soil, 
ag woll as on the inert mineral matters, rendering 
plant-food available. All crops take up lime. Somo 
orders of plants consume considerable quantities, 

198. The costliness of lime in this country, owing 
to the dearth of cheap fuel, is a ‘great detriment to 
the more general uso of this mineral. slowever, as 
long as agriculture is practised as at present, there 
are perhaps no grounds for much rogret that lime 
should be too exponsive to be used by*our ordinar 
cultivators, for, if they used limo and starve their lant 
as regards manure, as they now do, the use of lime 
would inoreasg the exhaustion of their alroady 
impovorishod soils. 

194, If you reomomber that the fortilizing value of 
on exorementitious manure depends greatly upon 
tho food consumed by the animals which furnish tho 
manure, you will yeadily understand that, as so 
much of the farm produao of this country ia con- 
sumod by tho people, nocdssarily thoix oxerete must 
roprosont a consideradlo valuo;, yot, except near 
tivo or three large towns human exoreta, noithor 
liquid nor solid, are used in agriculture, a 

196. In some countrios agriculture dopends greatly 


for manure on Qunen excreta. Whon it ,is ‘con-. 
. 
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conveys to the grop plant-food in solition or in sus- 
pension, 

204. A pioce of land which is undor irrigation by 
water, which brings plunt-food, may bo cropped 
without manuro for along portod of time, without 
showing any sign of oxhaustion, if tho plant-food 
is of the kind required by tho crop. 

205. When plant-food is in solution in frrigaion, 
water, thé water is clear and bright. Whon tho 
food is susponded in the wator, tha wator is cisvolored, 
and does not become clear, until the earthy particles 
which were in susponsion bocome deposited in tho 
form of silt. a ‘ 

206, You_must not assumo, thén, “pecause tho 
water is cléar and bright that it doos not contain 
plant-food. Some clear waters are used with good 
effect in imigation. However, gonorally, it is tho 
sivers which éonvey suspended mattor that avo most 
highly valued for irrigation. This suspended mattor 
is washed off the higher land during heavy showors 
of rain. When water with this atopondad matter 
is used in irrigating lend, this suspended mattor 
is loft on tho land as silf, and enriohos tho soil. 

207. When, clear wator that contains nothing but 
gaseous mattor in solution is used in irrigation tho 
action of that water is to vendor adlublo the plant. 
food the soil previously sontained. A picco of land 
thus irrigated would yiold a largor ovop undor tha 
hirigation simply at tho oxponso of tho land itsolf, 
aral waless manured its forlility syould gradnally 
bocomo diminished, and the more quickly on ucoount 
of the stimulating action of tho hrigation wetor. 
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268. There icin this country an enormous waste 
of ivvigation water. It has been caloulated that, 
were the water now available*used only in sufficiont 
quantity for the requiremonts of the crops produced, 
the area of land benofiting from irrigation in this 
Presidoncy might be doubled. 

209. Again, if, instead of growing so much paddy, 
our cultivators could be induced to grow cops of a 
less aquatic character, there might bea gront 
addition to the area of land benefiting from irriga- 
tion, and the country correspondingly protected from 
the devastating influences of famine. 

210. When irrigation water contains large quan- 
tities of silty and it is an aim of the cultivator 
to seoure this silt, it may suit his onds,ig,use the 
water in the lavish way now so common; bub in a 
country now 80 liable to suffer from famine as this 
is, it is a grievous thing, that any cultivator should 
have it in his power thus to abuse for his personal 
gain a boon which should be used so as to produce 
the bost effects, on the country generally. At any 
vate, if such a practice is deemed admissible, the 
cultivator so using the water should pay for the 
full value of the water. 

211, When irrigation water is used as it ought to 
be in & country,whero it is so precious as regards 
the ttorests of the people gonorally, it should ba 
passed through the land rather than simply over it. 

4 ‘ 
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212. The majority of our farm ergps are pre 
pagatod by seed. Ibis very important that good fash 
a 
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sood should always bo solooted, and that it.should 
always be fre from admixturo with other kinds of 
soed. Old and mouldy Sood is ospesially to bo avoidoil. 

*Somo seods votain thoir vitality for five or six yoars, 
but usually it is unwiso to suw- soed which is more * 





than two years old. a gonoral rulo, tho larger 
kinds of seod sink in water whon thoy avo fresh and 
good, 


213, TS obtain tho boat vesulia from sood, gront 
caro shoulf bo oxorcisod in proparing the land for it. 
The seed should bo sown at the right soason, and 
should be Aoposited in the ground at tho propor 
depth, and in the right quantity. Whon sooda aro 
sown foo shallow, the roots of tho plants thoy produce 
aro tqowsear the surface of tho ground, and in dry 
weather tho plants suffar. On the othor hand, if tho 
seed is buried too deep in tho ground, inuch of it 
Will fail t gorminate, Whilo if tho ground is too 
“thickly sown with seed too many plants aro produced 
‘and they cannot all get suffloient nutriment from 
tho soil, honco many bocome sickly and unprodue- 
tive, Thoro is a groat difforenco as to the dopth at 
which difforont seods may be sown. Some may be 
sown at a depth of four inchos, while some give tho 
best resulis whon sown at only half an inch in dopth. 

214, Othor orops aro propagated by division, hy 
taking offsets, by dividing tho roots, by suckors, hy 
layors, by cuttings, by grafting, ond by budding ; in 
grafting and in budding a portion of ono plant: is 

ade to unite with a growing plant of tho sano 

’ species, In, tho other ways of propagating by 
division, the portion of the plant to bo muliipliod is 
Z (a 
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rooted at once in the ground. Varietios ave usually 
prppagated by division only. 

215. As has been noticed, plants consist of two , 
chief parts, one called the organic, and the other 
inorganic. Of the fresh plant, the chief part is 
water. Of the dry plant, woody fibre forms the 
chief part, and is composed largely of carbon derived 
from tho carbonic acid taken from the air, Nearly 
one half of the weight of woody fibre is caxbon, 

216. The other organic substances of the plant 
consist of starch, oil, sugar, gum, gluten, &c., all of 
which, excepting tho last mentioned, are composed of 
carlon, hydrogen, and oxygen, and«are called non- 
nitrogenous substances, Starch forms the chiof part 
of vice, maize, and other grains, and is thé chief 
constituent of many kinds of roots, tubers, &c. 

217. Oil or fatis found most largely in feeds and 
grains. Some seeds, the oil seeds for instance, 
contain a large quantity of oil. ; 

218, Sugar is present in the juico of most plants 
when approaching maturity. In some plants, for 
instance the sugarcane, the sweet sorghum, tho 
beot-root, and others, sugar is present in such quan- 
tities as to repay the cost of its extraction. 

219, Gum and mucilage aro present in tho stoms 
of many oil-producifg plants, and they are always 
found in considorable quantitids in oil sceds. 

220, Gluten is formed cf oxygen, carbon, hydrogen, 
and nitrogen, with, some sulphw and phosphorus, 
Tt is a sticky subgtanes found in tho grain of wheat + 
and in othor coreals, and resombles in composition 
the fibrine of flesh, honco its nutritious propertic?. 
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221. Wo havo already voforred “to tho tninoral 
constituonts of plants jn roferring to manures. 


» 992, Whon a soot’ is doposited’ in the ground 
undor favorable conditions, it absorbs moisturo, 
swells and sonds a shoot or stom upwards and m 1006 
downwards; whilo thoso organs are boing formod, 
tho young plant has to dopond ontirely on tho nubri- 
ment storgdin tho sood, but ib maintains itsolf long 

before the socd is oxhausted. 


228. Plants obtain their food partly from tho air 
and partly from tho soil. ‘The former is talon up by 
their loavos and the latter by thoix roots. Brom, the 
air, plants obtain carbonic acid, amntonh, nitric acid, 
and wetery vapor. Though froo nitrogen forms four- 
fifths of tho bulk of tho atinosphoro, it is not uppro- 
priated by plants. 


924, To food of plants is always in. tho liquid or 

, gaseous form. No solid food is takon up by plants, 

Yho wator contnining the soluble food of the plant 

enters the roots and thon passes up through tho plant 

‘until it reachos tho leaves, through which most of 

tho wator is exhaled into the air, tho food boing 
rotained by tho plant. 


225. During night, plants absorb oxygen and givo 
off carbonic acid, ‘Though tho Quantity of curbonic 
acid in tho air is very small, it nevortholess swlleos 
for the groator part of the Gants of most plants, By 
thus removing tho carbonic aid, plants purily tho 
air, Animals broatho in pure’ air and yespiro tho 
nitrogen along with carbonic acid. This carbunie 


aofd hoing highly injurious to rfnionl, it will be 
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seon how benéficial is the action of, the plant in 
removing carbonic acid from the air. 

226. Experienco has showh thai certain consti-, 
tuonts of the soil are oxhausted soonor than others,’ 
if the soil is made to produce,one description of crop 
too frequently, and it has been found that plants of 
different tribes and families, greatly differ in their 
demand on thesoil for food. Somo takeup much 
potash, others much lime, and others nich phos- 
phoric acid, &o. ; while the roots of some plants food 
in the upper layer of soil, and those of others deep 
down in the soil Again, if one variety of plant is 
grown too frequently on apiece of land, the land 
becomes infested with insects of the kind, which preys 
on that particular kind of crop. Some plants grow 
luxuriantly and cover the ground, thus killing down 
the weeds, while others produce only a scanty voge- 
table growth and encourage rather thai check the * 
growth of weeds. Some crops are usually removed 
entirely from the farm, while other orops are consum- 
ed on the farm “by the stock, and thus aid in provid- 
ing the farm with manure. Some plants have 
fleshy fibrous roots, in which much plant-food is 
stored, theae on the removal of the crop decay and 
afford plant nutriment. Further, the period of growth 
of different crops Varies considerably, it is thorefore 
an advantage somotimes to change the crop in order 
to facilitate the tillage ef tho land at certain soasons 
of the year, or to oxtend tho period over which tillago 
can be porformod Tor those and othor reasonss 
then, it has been found desirablo to adofi 1 rotations, ¢ 
in cropping, land, that is 10 prescribe sories of qpops 
for given pgriods “f tima, 
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227. Tho following is » usoftl “rolution® fora 
loamy soil :— : 
Ist year Maizo ahd cotton manmed. 
Ind year—Indigo. 
81d year —Cholum; followed by gar as w Bummer 
Cop, 
4th year—Guinca-ginss—mown—manaed, 
Bth year-—Cuinon-grass-— paged, 

228, Othor rotations may bo adoptod recording to 
tho wishes or roquivemonts of tho husbandman, No 
rotation can bo drawn up that would bo suited for 
genoral adoption in South India, as tho soils diltor 
so greatly and the crops grown aro so variod, 

229, Tho following statomont shows tho avon of 
land apmwually undor tho difforont classes of crops 
grown in this Presidency :— 











Pex cont, of 

Fen Aces, wholo aven 

under vop. 

Se es Ne aes) de 

Corn mops a. oe aed, 20,264,000 835 
Oil seeds vee we | 2,107,080 at) 
Special crops -_ on 1,827,000 U6 
Gaiden crops .. a a 139,000 18 
Popes v6 ee 638,000 | * 2B 


ene chen foe crnsmrecensne 


Total... | 24,266,000 100-0 


280. Tho noxt statement shows tho aren of lund 
under the different classos of crops in England 
annually :— 





Corn crops ee topes 7,286,689 
Gicon crops oy oe ©, 6,611,005 
Pafime 4, ue eae 10,088,080 


23,686,156 
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281. °On comparing those statements it will be 
scen that tho domand made on tho soils of Madrds 
ig much grestor than that fmade on tho soils of, 
England, thus whilo tho lattdr are only called upon 
to produce corn crops on 380 por cent. of their ontire 
avon, in Madras 83 por cont. of tho aron of the 
cropped land is called upon to yield corn crops. 

232, On comparing tho statemonts further, wa 
obsorvo that noither green crops nor pasturage 
ocoupy any approviable portion of the cropped 
avea in Madras, whilo in England such crops consti- 
tuto 70 per cont. of the crops grown, Green crops 
and pasturaga aro looked upon by the agriculturist 
as vostorative crops, because they are as a vule 
consumed ox tho farm by stock, the excremonts of 
which the farm gets for manure. 

233. Oorn crops are usually sold ayvay from 
tho farm, excopting the straw, and therefore such 
crops represent much fortilizing mattor lost to the. 
farm. Those crops are thorofore termed exhaustive 
orops. 

284. Ib is not surprising that the average yield of 
tho corn crops of this Presidency should be less than 
half the average yiold of such crops in England, 
whore, fox ovory nerg under an exhaustive crop two 
acros of restorative crops are grown. 

285, Under good manggomont many crops dlagsed ' 
as oxhaustive may bo mado restorative ; thus, in the 
uso of tho indigo cyop for instance, of which all wo 
voguizo for sale is the dyo, but which as usually 
managod is an exhaustive orop from the whole of 
tho indigo plat boigg romovod from the farm, all 
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that would bo necossary would bo° that to plant 
aftor tho oxtraction of tho dye, should bo rotumned 
vto tho soil. Again, { tho onxo of tho cotton orgy 
, the lint is tho valuablé product, and if this only yas 
sold away from the Farm, and tho sood used in 
feoding tho stook of the fam, whilo tho plant was , 
docomposod in tho menue howp, the colton oxop 
- would nog bo an oxhanativo ono, 
286, Tho following crops aro produced in this 
Presidency :— 


Yoreal Crops. 








a Lt 
pn ae ge et, 
Englishr ‘Trado Namo. Sciontifle Nano. 
. 
Ray . “ ++} Elousing coroeann, 


Paddy ‘ ” +e [Oryza native, 
Varngu “0 ., ge | Panioum miNncoum, 
Millet tee ee | Panionm mitiare. 
*|Cumboo .. ue ++ | Ponieillan in spionta, 
Italian Millet =. «» | Panicum italioum, 
Great Millet . 


Sorghum vulgare. 


Wheat =. oe 20] Tritton vulgare. 
Maize or Indian Corn. | Zon Maya. i 
‘ 


Pulse Ovops, 





Ground-nut . +. | Avachiy hypoguun. 
Dholl or redgram ++ | Odfanns indies, 
Bongal-gram ” ++ | Cicor eviolinum, 
Torga-giam +s as | Dolichagmifloria, 
Black-gram +» ee] Phasooltts radiatus, 


Qroen-gram oe ++ | Phasoolts mungo, 
Poas, garden pos ,, ++ | Pisuin sativum, 
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Oil Seed Crops. 

Ground-nut . +. | Avachis hypogea. 
‘Rapo seed eis ” Brassica napus. 

Tlomp seed, ae +, | CannAbis sativa, 

Linseed . .» | Linu’n usitatiseimum, 

Castor soad . +, | Ricitius communis. 

Lamp ol seed, . Do, 

Gingolly seed oe », }Sesamum indicum, 

Fibre Crops. 

Lemp me ne ». | Cannabis sativa. . 

Jute we we «, | Corchorus capsularig. 

Sunn hemp a +» | Crotalaria juncea. 

Cotton . ++] Gossypium indicum, 
Rosella, . +, | Hibiscus subdariffa. 

Mex rs 7 +, | Linum usitatissimum. 

Rhea rat owe +. | Boohmeria nifea, 

Dye Orops. ae 

Saflowor ., " .. | Carthamus tinctovius, 
‘Turmorio ., ‘ +, | Curcumu longa, 

Indigo . os +. | Indigofera tinutorig. 

Chayroot an +. | Hedyotis umbollata. 

Miscellaneous Crops. : 

Sugarcane Saccharum ofBoinarum. 
Qhillies ,. Cupsioum annuum. 

Cofleo . Coffea a.abica, 

‘Loa Thea assamica. 

Oinchone ,, Cinchona (var.) ‘ 
Potatoos ., Solanum tuberosum, 

‘Tobacco .. Nicotiana tabacum. 

Plantain ,. « {Musa paradisiaca, 

Onions ae Allium cepa, 

Garlic e Do. sativa, 

Vonugrosk Trigonella Foonum, Geoum, 
Coriander Coriandrum sativum, 

Greon ginger Zingibor officinale. 

Cummin sovd Qunimum cyminum. aj 
Popper... [Piper nigrum, = * 








Sinapsis ramosa. 





Mustard soos 
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. ViI,—Farm Stock, * . 


937. Tn this Prosidency no horaca or mulos aro 
wsod in agriculture, afl no pigs avo roared, or aro 
foi by farmors, thus (hp farm stock consists of only 
oultlo, sheop, and goats} 

238. Wo havo in this Prosidoncy 8} million hoad 
of wattle 5 and of goals and sheop 64 millions. Tho 

savorago woight of a bullock, and of a shoop or goat, 
as countod, cannot bo ostimaled hipghor than, the 
formor 210 I) and tho latter 80 Ib, live-woight, 
Or, wo may ostimalo thal 8 shoop or goats will 
weigh about tho woight of ono bullock. Tt must 
bo vomombored thet when tho farm. stock Wore 
countod, tho calyos wore rockonod as cattle and tho 
lambs find kids as shoop. 

289. Jor convonicneo of comparison, wo may 

- ctleulato tho shoop as cattle by, dividing tho 6} 
millions by’! 8 which givos us 848,125 as tho numbor 
of oatilo the shoop roprosont, which addod to tho 
8, 270, 000 head of cattle givos a total of 9,118,126 
hoad of antilo. 

210. We havo in this Prosidoney 87,600 squaro 
milos of Government land ; thero aro thus 104 onttlo, 
cach of 240 1b., por square milo of country. Com- 
puting tho livo stock of other countrios if tho samo 
way, wo find that Bolgium possessos 569 hoad por 
squaro milo, Groat Britain «198, Bavaria 427, and 
Franco 862, 

241, There can bo no doubt gvhatovor but that 
She moro abundant ara the onttié in a distxiot, tho 
more flonrishing will be tho state of aguioultwro in 
- tha distutot, 
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.242, Tho cattle of this Presidency, like those of 
India genorally, belong io the species termed Zas 
Jndious, The cattle of this gpocios ave distinguished 
by their humps, high withjys, long pondant ears, 
largo pendulous dewlap falling in folds, irregular 
formed back rising at tho hips and‘falling suddenly 
at the tail, and by tho poouliar sound of thoir voice 
and by their eolor. 

243, Thore avo soveral varieties ofs cattlo in 
Southern India; the most important of which are 
tho Nollore and the Mysore. 

244, The Nollore breed is mot with chiefly in the 
district from jvhich the brood takes its name. Cattle 
of this breed ate lerge but thoy are notygually of a 
good shape, their legs generally being toe long. 
Tho breeders of the Nellores apparontly aim at 
height rather than quality in the animals they rear. 
Occasionally a well formed compact antmal of this 
breed is mot with, but such animals are raro; those 
usually soon having flat sides, long legs, narrow 
chosts, with belly formed hind-quarters drooping 
away at the tail, 

245, Wore more care oxercised by the breeders of 
the Nolloves, a very useful race of animals might bo 
provided for tho requiroments of an improving 
agajcultural practive. The Nollores ave usoful for 
draught, but thoy are slow. Owing to the weakness 
of their logs they aro nttso powerful for their size 
as somo of the smaller races of cattle, The Nollore 
howover is very Advilo, and can readily ho trained fox* 
almost any kind of work, A good draught bullock 
of the bret, will woigh from 600 to 800 Ib. dive 





oe 


. vay MYSORE CALTLE. 


woight or abou{ throotimos tho woipht of a dept 

bullock usually mot with over Southern Jndia. 

, 246. Sometimes, a coy of tho Nellore brood provos 

to bo a good i bah as rogurds yield and 

quality of the milk, buthusnally tho cows possess but 
low qualifications as dairy animals, 

247. Ifthe brooders would goloct tho cows that 
possess good tlairy qualifivations, and pet thom to 
bulls whose mothers woro also known to bo good 
milkors, a mill-producing raco could, in time, bo 
astublished. 

248. Tho influence of the Nolloro brood has 
extendorl to tho eaitlo of tho disiricis around Nollero, 
and in magypf tho largor towns of “Southern Tndia 
tho Nellores aro oxtonsively employed. 

249. ‘ho eattlo of tho Mysore breod aro not so 
tall a8 thoro of tho broad just referred to. Thay are 

“howevor ofa much botter shapo than the Nolloves, 
ave more compact, widor at the chest, deopor in the 
girth, and much stronger in the hind-quarters, 

250. Mysore cattle are usually vor} active, but aro 
somotimes wild and diMoult to manage, When onco 
brought undor control they aro good workers and 
possess groat onduranco. In tho length of their 
horns from 20 to 80 inches and in tho form of thoir 
horns rising up and meeting nfar the points, flo 
Mysoro cattle can readily bo distinguishod from 
thoso of the Nolloro raco, the horns of which aro 
always short and stumpy and goldom of a groator 
pont than 9 inches. In colo Mysoro catile aro 

usually a"blackish groy. ho Mysore cattle aro 

owrployed chiefly for draught pwrposgé ; they aro 
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much’ esteomod a3 coach cattle, on account of their 
activity and endurance, Tho cows are not valugsd 
for tho dairy, as, they are ‘sually so irritable ang 
thoir yield of milk small. ood cows are however 
somotimos met with of this breed, and a race of dairy 
cattle might bo established of this breed, as well as 
of the Nolloro broed. 

251. By crossing the two breeds together, a useful 
description of animal is obtained which possesses the 
tractability of tho Nellore and the activity of tho , 
Mysovo, 

252, Othor races with local reputations are mot 
with in differant parts of the Presidency, but they 
possess no markod peculiarities distingajshing them 
trom the cattle met with genorally over South India. 

258, Noarly everywhere in South India the 
managoment of cattle is bad, Fodder crops are 
nover roaved for thom; while the pasturage is in 
the hot season dry and scanty and in the cold season. 
rank and coayso. Usually tho food of the ryot’s 
cattle consists of nothing moro than alittle dvy straws 
the xofuge ‘water in which rico has boon boiled, and 
such scanty supplios of grass as cen be collected on 
tho half-burnt up plains to which tho cattle are sent 
dnily, somotimes jo considerable distances, to pick 
itp whet they can find. No care is exercised 
in bresding; the bulls arg, not usually converted 
into bullocks until when about 6 or 6 years of age, 
and all bulls aro ndisoriminatoly usod for breeding 
purposes, If ihe'ryot could be indused tb have all 
the young bulls unfitted fer uso in broeding cas! 
tratod befdre 6 months old, much good would sult, 

a a 
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as only the soloctod bulls cowld thon bo usdd for 
brooding. . 

, 254. Lhoro avo fow dountrios which possess such 
advantagos as this for jrodnoing fodder, We have 
a wido ghoico of oxcolldat foddor plants which aro 
hardy and vory productive, Thero is no diMoulty 
in producing oxcollont groon fodder at a cost of from 
3 to 5 yupoos a ton, a quantity sufficiont for tho 
yoquiromonts of an ordinary bullogk from 8 to 4 
months during the dry season, Such boing tho case, 
there is no justification at all, in most instances, of 
the ryot’a condilet in allowing his cattle to sink so 
Jow in condition during tho dry soasop. - ® 

265. Bofgre selecting o bull for uso in brooding, 
the breodor should sottlo in his own mind oxantly 
to what purpose ho intends to dovoto tho animals he 
intends to breed, If ho wants dranght atock, thon 
“ho must tako cave to solect a bull with a good wida 
chest, woll arched ribs, straight, woll-fonmod back, 
strong hind-quartors, woll proportionod logs sot well 
apart, and standing on good feet. ‘Width of chost 
is advisable, bocause thereby plonty of room is 
scoured for the action of tho lungs, and whon tho 
ribs ave well arched spaco is afforded to the digostivo 
organs; when tho back is straight from tho hump to 
the root of tho tail, the hind-quartors avo nswyly 
far moro poworful, than when the animal dvoops 
behind from tho hip to tho fail as is so common. 
You will readily undorstand, that yhon tho logs avo 
fe olose together, or aro too slight or too long, tho 
weight of the body ig not proporly balanced or 
snpgbrtod, Iu golecting bull foy breading dairy 
e 
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stok, ewidth df chost is not considoyed go advan- 
tagoous, it having beon found that narrow-chestog, 
eows aro froquontly good millers, and it has therefor 6 
been concluded that width of chest predisposes tho 
animal to tho production of flosh vathor than to the 
production of milk. Tlowevor a good width at the 
loins is dosixablo. By better feeding and by the 
seloction of tho males to bo usod for’ broeding, tho 
xyof could at little exponse offect muc& good in 
improving his cattle stock, so invaluablo to him, as 
upon hig cattle he depends entixoly for the culture 
of his land, tho convoyance of much of the produco 
he anises to market, and for tho greater part of the 
manuro he uses in his farming oporati 
256, South India possessos sovoral yariotios of 
sheop. Ona of these yariotics tho characteristic 
points of which are black legs, black face, and whito 
wool, is mot with most abundantly in tho Qoimbatora 
District. Theso sheep are very small, and are nop 
gonorally much appreciated as mutton-producer's ; 
whilo tho yiold*of wool is not more then lb. per 
head por annum. Thoso sheep are usually kept by 
tho xyot morely as manuro-producers, being hurdled 
at night on land intended too cropped. 
257, Anothor variety of sheep called the Nollore 
. bragd ig  long-lefged animal, rosombling a goat 
very much in general eee By tho two skin 
tassola suaponded from*ho"tock, the shoep of this 
brocd avo roadily distinguished, ey are usnally 
whito and have aSecanty coverie$ of short wool,” 
Jargoly mixed with hair Tl Fpreod is hardy, but. * 
an unprofifgble one in districts where the fod? 
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available will suffieo for tho Mysoro, or any othor 
Byood of a superior charactor. ‘Tho mutton of tho 
\Nollore sheep is very coarse and inforior, 

268. Tn Mysoro a uséful brood of shoop is found. 
They are larger than tho shoop of tho Coimbatore 
breed and yicld moro wool, whilo thoy afford mutton 
of asuporior quality. It is probablo that tho Mysore 
preod of tho prosent day owos somo of its qualibios 
to the useol imported rams, which, at various timos 
during tho last fifty yours, havo hoon exporimontod 
with in that provinco. 

959. Over South India gonorally a red colored 
gonilike sheep 4s common, ‘This shoop produce no 
yrool workeshonring. On tho back and shouldors 
thero tis usually a tufty growth of wool end hair, 
but tho romaindor of the body is vory scantily 
covered. ‘Those shoop are vory hardy and manage 
to keop ht fair condition on vory inforior food, of 
evhich no incorsidorable proportion is furnished hy 
}rushwooll and low-growing shrulis. Whon hollor 
fed and if killed before too old, these shoop yiold 
moderately good mutton ospovially whon in tho caro 
of males castration hes beon performed whilo tho 
animal was young. ®mfortunatoly, howovor, this 
operation is frequontly so long dolayod that tho 
quality of the mutton is much Rjurod. re 

260, Tho faulis, .plrondy noticod in tho ryotls 
management of his ¢autlé, avo as conspiououdly 

. Shown in his? onagement' of his shoop stock, No 
caro is oxgroisoa tg broeding ; Ho malos and fomulos 
eing kept in one “Agok, young and old altogathor, 
Np crops axo-evor producod for the shpgp. Tho food 
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_ they ‘get is only auch as they find growing on the 
poor pastures of the district, or on the* banks gh 
tanks, road sidos, in the jungles, &. By carefully | 
selecting the rams and keeping them apart from the , 
breeding ewes, excepting at the brecding season, 
much good could be done at a very moderate expense. 
Again, in many localities, sheep of the inferior varie- 
ties aro kept, which might with grent adyantage be 
replaced by those of a better variety as, for instanco, 
the Mysore, which yields good mutton anda fair 
amount of wool, . 

261. Much more might have beon profitably stated 
rvopurding ouy,different varioties of farm stock, but 
wo cannot devote more time to the subject, and must 
pass on to consider briefly the means whtrsby the 
animals obtain materials for their growth and support. 

262 Air, water, and food are ossential to the 
preservation of life, The animal body"may be 
compared to a furnace which must afford a given 
amount of heat and which therefore must regularly 
be supplied with fuel. Much of the food taken by 
animals is used up in the body in maintaining its 
heat. The portion of the food that fulfils this office 
is called respiratory or heat-produeing, and it consists 
chiefly of the digestible celluloso, ‘starch, and sugar. 
If move of this food-is 4aken by tho animal tifan 
suffices for maintaining tho heat of its body the 
excess is stored in the form of, 

‘ 268. Every part of the a. mal is constantly 
underg going change ; it is necessary therefore to 
aupply in the food the material nocdp* tor formirg * 
the fluids ofsthe body, tho flesh,~‘xe ; these, 10 
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nitrogonows portion ‘Of tho Loud supply ; this, consists 
of gluton, albumen, &., constituonis of WL on 
folders, grains and pulses, and ina larger dogroy 
of oil cako, 

264, Tho minoral mattor required for voplacinig’ the 
wasiago thus guing on constantly in tho animal body, 
and for building up tho frame of young enimals, ia 
obtainod from tho food which always contains somo 
mineral mattor, which tho plant has obtainod fom tho 
soil, ‘Whon tho soil is rich, tho planta producod on 
it contain a sufficioney of bone matorial, bub ually 
in this country cattle are grazed on planta produval 
on very inforior soil, and tho consequengo is that Soh 
animals do not obinin a suflicioncy of bone matorial 
for thé toquiremonts of thoir bodies ospooinlly if 
gvowing, honco the small wrotchodly formod aninals 
20 froquontly seen. 

265. Gut basidos hoat-producing food, and flosh 

, and bone producing foods, animals need also fat- 
“producing food, and tho best way of supplying this is 
to givo thom oil cako, of which thore aro many 
varioties suitable for fooding cattls in this Presidonay ; 
tho oil of tho calco will in tho body at onvo form fut, 

266, You mug} xomombor that young growing 
agimals nood a auflisionoy of food lo supply tho duily 
wastago in thoir bodios, as wold as sufllciont to supply 
the matozials for building up the abrnulure 4? thoy 
bodios. Urmatte 

267. In a woll emangod dot, thore should alwnys 
bo a proper proportion of hoat-giving, Lote forming, 
Peaking bone-produging conatibuent jr 
tH foot. A 
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268. Plants and animals are edmposed of the same 

1emical elements. The plant collects -the raw, 
material, and prepares it for the use of the animal. 
The flesh of animals may be looked upon as the 
concentrated. essence of plants, 

269. It must be remembered always, that it is not 
the quantity of food eaten, but the proportion of that 
food which is assimilated in the body, upon which 
the health and growth of the animal depexitls. 

270, In the ruminants, that is the ox; goat, 
ané sheep, the food is chewed a second time, With 
these animals the food when in the mouth is torn or 
groand by the teeth and the action of the jaws, and 
is worked with ‘the saliva into a pulp; during the 
process the starch of the food being thit=gh, the 
agency of the saliva converted into sugar. The half 
masticated food passes then into the first stomach, 
from which after undergoing certain changes,it enters 
the second stomach, where it is stored until again 
retwued tothe mouth to be re-chewed. After the. 
food has undergone the second chewing, it passes 
direct into the thid stomach, and from it into the 
fourth stomach where it finally undergoes exposnro 
to tho action of the gastric juice. From the fourth 
stomach the food enters the intestines, in which the 
useful portions are separated, and the uscless matter 
rejected in theform of solid excrements. The portion 
of the food separatgd and absorbed whilo in the 
intestines, is finally mixed wit the blood and is 
carried all over the body. Tho matorials for making 
flosh, bones, milk, &0, hye taken up from tho 
blood. 
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971, Tho blood i oixowlating ovo tho body paryos 
through 4ho lungs, and in doing so parts" with ita” 
waste matorial it had collootod in its cirouit over tho 
body. This wasto material, in tho act of breathing 
is oxpirod into tho aix, and is replaced by Lrosh air 
bronthed in at the timo, ‘Chis oxplains why tho 
rospired air, contains more carbonio acid than the air 
breathed in, tho carbonic acid boing tha wasto 
matorial tomovod from the blood. Tho blood which 
bofore passing through tho lungs, is a dark olor, 
becomes a bright rod aftor undorgoing tho purifying 
process, when it again ciroulatos ovor the body widor 
tho influonco of tho action of tho heart. 
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Terms and Technicalities used in Scjentific 
Agricultiire, ‘ 


A 


Anonriyz,—Failing to reach a state of maturity or porfeotion. 

Aconistatize.—To accustom a plant or animal to a climate not 
natural to it, 

Acnz.—A quantity of land containing 4,840 square yards, 

Agnicuirure.—Tho art or soionco of cultivating fho ground 
in view to the production of certain crops needed for the 
food, clothing, &o,, of the human rave; it inchites alsq 
‘the rearing, feoding, and gonoral managemont of farm 
stock, 

Aunymey.—A nitrogonised compound of great value in the 
didt of mand of animals. 

ALtuvraL.—Matter bought togother by water. 

* Atusuva—Is the oxide of the motal aluminium ; is tho basis 

of clay, 

AMELIORATE,—To improve. 

AxmontA—Is composed of three equivalents of nitrggon and 
ono of hydrogen, Is of great value as a manure. 
Anatysis.—The separation of a compound body into its 

constituent parts. 
Aavarrc.—Portainihg to wator or inhabiting water, : 
Aaquxous.—-Portaining to, or formed under, water. 
Anantze.—Ploughod lend, 
Anartacrous,—Clayey. 
Assmainatton.—The process by which bodies convort othor 
bodies into thoir own nature and substance, 
Armosruens.—Tho air aromd us. 


B 


° 


Benpina,—Littor spread on tho floor of cattlo-aheds, &o. 

Brewp,—A race from the same payonts or atock, 

Broan-vastine,—Sowing seed or spreading manuro by han 
over the whole grvfaco of the lnnd. 
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faery a 
Buusnwoon.—A thicket of small treos and shrubs ; 3 also 
branches of trons cuf off, 
“Bupnisa.—Tho act of ingotting a bid of one treo within the 
bark of another for propagation. 
Buriocx.—An ox, or castrated bull, 


G, 


Garoanzovs,—Composeil of limo chiofly. 

Oaroinz.—Xo convert into a powder or friable state by tho 
pgonoy of heat, 

Oanorux.—Tho motallic basis of lime, 

Oarmtary.—Hair-like, Applied to tubos less than yy of an 
inch in diamotor, capablo of attracting or maintaining 
any liquid abovo its natural height. n 

Cannon.—One of tho clementary substances. Tormy greator 
par of charcoal. Occurs largely in nature in animals 

« dnd plants, 

Cannonarz.—Any compound of carbonic acid witha base as 
carbonate of lime. 

Cannonra Acrn—Is the gas given off from soda-wator; is 
formed by the union of carbon with oxygon. 

Cast-inon.—Ivon which has been cast into moulds for various 
uses, 

Casrratnp,—Gelded ; emasoulated ; deprived of the powor of 
propagating, , 

Caron-praiy.—A drain for collecting surface wator. 

Oausrie,—Burning, 

CerLtutoss.— Woody-fibro. 

CenzaL.—A plant belonging to tho corenl or grass ordor, for 
instance paddy, cholum, wheat, &o, 

Cnarx.—A soft kind of limestone. 

Oxtortne.— A grosnish, yellow gas contained in common salt, 

Connrrion.—Stato in rospoot to quality, 

Oonsrituayr.—-That which constitutes or composes as an 

Laine easontial part, * 

Gror.—Tho corn or fruits ‘of tho earth collected ; anything 
+ — gut off or Gathered. 
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Onossina.—Producing young from diforent wacietieg of tha 
specios, 

Covirmr.—The imife-like part of tho plough with a shatp 
edge that cuts the earth vortically, 

Cuttrvator,—Ono who tills or preperes lands for crops. 
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Dainy.—The place or room in which milk is kept and where 
it is converted into butter or cheese. 

Decavine.—Passing from a sound state to a worse 6 condition. 

Darcomrosrrton.~The separation of tho constituents of a 

‘compound body. 

Deganxrnate.-~Fallen from a higher or better state. 

Dawra,—The alluvial Jand formed at the mouth of a river, 

Diakstion.—Proaegs of dissolving food in the stgmach, 

Disiwrzenation.—The separation of the parts of a Substance. 

Dorsanr.—Sleoping, at rest. 

Duavent.—Tho force required to move an implement, ranching, 
&o, 

Dnessinc.—Manure, soil, &o,, spread over land. 

Dartis.—Lines of plants in a field. 

Daovoxnr.—Dryness ; absence of rain. 


Xn. 


Nvrtonrsoener.—Saline oxcresconces on the surface of land in 
tho dry aoason, 4 

Ews.— A female shoep. 

HxonumEnis.—-That which is discharged from the animal 
body aftor digestion, 

Exwaustiva,—Impoverishing. 


RF, 


Fan.—A tract of land calltented by, usually, one tenant or 
owner, 

Panw-manurr.—Manure mado on tho farm consisting” of 
animal oxtromant, litter, vegotable rfuse, &o. s i 
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Fanat-srocx.—Cattlo, shoop, and goats constitute tho farm. 

~~ Stock'of Madvas. + 

Tensran.—A 100k conatituont composed of silica, alumina, with 
potash or soda, and a little lime, magnesia, and iron, 

Frrvive.—Produstivo, 

Fentrive,—Enviching. 

Fineiwn,—A nilrogonoua organic compound, 

Frmrovs.—Consisting of flbros. 

Frerp.—A picco of land enelosed for tillaga or pasture, 

, Furrn.—Astrainor for removing aueponded matter from 

liquids, 

Fopner.—Greon or dry stems, and blades of planta, uaod for 
tho food of stock, 

Foraen.—Food of sorts used by stock, auch as com, hay, fodder, 
&e. 

Forxsr.—A laf go tract of land covered with troos, 

Fornation¢—A, singlo mass of ono kind of rook. 

Frraite.—Easily crumbled. 

Frosr,—Frozen dew, 

Funt.—Combuatiblo matter. 

Furnow.+-A tronch in the soil made by a plough. 


~ a. 


Gasreto Juron,—A fluid produced in the ‘stomach by which 
tho food is dissolved. 

Genzaation.—Tho not of bogetting ; a singlo succession in 
natural descent, or the childvon of the samo paronta, 

Gaemiware.—To sprout ; to vegetate; to bogin; Lo grow. 

Qiurnn.—A tough elastic substance of a groyish color found 
in wheat and other gains, ¢ 

Gwerss.—a rock formed of quartz, folspar, and mioa mixod 
up together. 

‘Snarrivo.—Insmting a shoot, or cutting, into anothor troo of 
the same species, 

Gram.—A single seéd of thoso kinds used ag tho food of man 

<= os animal. 

Gpanirx.—A rock.composed of quaaty, folepay, and mica, cach 

” in separate grains, 
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GnanuLan,—Consisting of grains. 

7 Graven.—Woater-worn rock fragments, from the°size of a pea. 
to that of a hen’s egg. 

Gravrration.—Tho tendency of all matter in the universe * 
toward all other matter. 

Gnazive.—Pasture, 

Gus.—Mueilage’ of vegetables, 

Gyrstm.—Sulphate of Hino. 





Tr 


Henoz.—A line of thorn bushes or other shrubs forming o 
fence. 

Hoirer.—A young cow before she produces a calf, 

Tlerntvonovs.—Herb-eators. 

Houpine,—A farm? 

Humus.—The black powder formed when a piece uf wood id 
partially decayed. 

Fusnanpwan.—One who cultivates a farm, 

Hyarw.—tThe offspring of two newrly allied species whether 
animal or vegetable, 

Typroern.—One of the clomentary gases, With oxygen it 
forme water, 


I 


Inrusor14.—Minute animal organizations. 

Luenenerr.—Toals or inatiuments of labor. 

Trrteation.—The operation of causing water to flow over 
Jand fo. nounshing planta, 


I. 


Tanrva.—An inseot in its giub, oaterpilar, or maggot atate. 

Latarire.—aA peculiar clayay deposit of a reddish brown color, 
Is componod chiefly of clay und ion. aS 

Layer, atratum ; 2 bed. 

Luoaryoua Pod: bearing plonts me logunmnous, : 
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Lasu:.—A. chomienl combination of calcium with oxygon ; 
ocours*in nature as eyrbonato of lime, 
Liqum-nxoreent.—Urine of stock, 
Lrrrrr,—Bedding placed undor stock in shods, 
Levr-weterr.—Lho weight of an animal whon alivo, 
Loam.—A soil that contninsa fair admixture of olay, sand, and 
vogolublo matter. 


M. 


~" Macnuata.—An carth having for its base the motallia substance 
nikgnosium. 
Manunu.—Anything which acla directly or indivactly in 
fertilizing land. 
Maan,—Any soft admixture of olay and limo is formed a 
marl... ny 
Mastroats.-~To chew ; to grind in the mouth, 
Marure.—Brought, to porfection. 
‘Muioa.—-Is a constituont of granite, asa lustre; divides into 
thin flakes, 
‘Mivznrat.—Inorganio substance not formed hy vital forces. 
” Morzeurn.—Tho smallest visible particlos of a body. 
co Movxn-noanp.—The part of tho plough which yeeeives tho 
= soil from the share and raisos, turns, and moulds it, 
+ Mup,—Wet slimy carthy matter, ~ 


N. 


Nrmuc Aom,.—A strong acid formod of nilrogon and oxygon. 

Nrrnosen.—-Ono of tho gases of tho atmosphoro, of the volumo 
of whioh it constitutes 79 pow cont. 

Nurniment,—Food. 


9. 


Orvat.—The part of an animal unfit for uso, 
@oscar>-A shoot or sprout from the root of a plant, 
Ogoanto-matren=-Vogotablo substanco. 

Ox-—-A bullock, A castrated bull. 
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Oxinn.—A compound of oxygen and@ base. 

Oxyeay.—Tho vital part of tho air of which if, forms 21 por 
cent. 





P. 


Passtyr.—Inort. 

Pasturaen.— Grass land, 

Pzar—Ia foymed by tho partial decay of marsh plants in 
cold countries, 

Puospionto Actp,—An acid farmed of oxygon, and phos 
phorus, ‘ 6 

Puvysrcau. ~Percoptible to tho sonses. 

Provonsnare,—Tho part of the plough which cuts tho earth 
at the bottom of the furrow. 

Poxostry,—Having pores or openings. 

Porasu.—-A mineral that entors largely into4ho composition 
of most agricultural plants, 

Pouprezrts.—The solid oxcrota of man dried and doodorized 
by means of charcoal, ashes, &e, . 

Proraoaten,—Multiplied. 

Prorrary.—aAttributo, 

Puise.—Tho soed of a leguminous plant. 


Q. 
Quanrz.—Silica, 
R. 


Racz.—A generation, The continued series of descendants 
from a parent, 

Ram,—A malo sheep. 

Resrrer.—T'o breathe, To inhale air into the lungs and exhale 
iN 

Ruivers,—A ship of land raised up by a plough. 


8 


Sanmv.—Containing or imprognated with salt. 
Sarrya—-Tho fly nid soroted i in the mouth.” 
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Saur.-—Common namo fof chlorido of sodium, 
Sarrreren,—LKommon namo, for nitate of potash. 
SAvvsronx,.—Consohdated sand formed under prosquro, or 

* held togothor by a comenting matter, 

Scrun Junare.—aA thicket of small shrubs. 
Brorion,—A division, 5 
Siomtent,—Matter settled from water. 
Sneanwe.—Clipping. 

Surun.—A dwarf treo 

So biorovs,—Composed chiofly of sand, 

‘eSsur—Fipe impalpable mud, which somotimes collocty on 
» wator sottling. 

SLAcKknp.—Doprivad of cohesion, 

Sopa.—A white powder found in common salt. 

So1.,—'Tho loose earth which is moved in tillage, 

Sori Exonsnenrs.—Dung, _ 

Srzoms.—A group of individuals iosombling each othor, 

capable of oxact reproduction by natural propagation. 

Sraoxanr.—Motionloss; not flowing. 

Srancn.—A white substance found in many grains, 

ATERILE.— ot fortile ; not capable of roproducing. 

8Srnva —~Tho main stalk of a plant. 

Sumirnesn,—Undor water, 

Sunsou. —The layer of soil resting honeath, tho layor stinved 

by tho tillage implomonts, 
Sunrernannovs.—Lying under tho surface of the exrth. 
Suczen,—TCho shoot of a plant from the lower part of the atom, 
Svean,—A sweat substance of vegetable origin. 
Susenunte Acin,—An acid formed of sulphur and oxygen. 
Swanr,—Low lying land saturated with wator. 
Swina-rrousn.—A plough without f wheal, 

, 





oo 


T 
TanixLAND.—Hlovated flat land. 
ro TrNacrous.—Sticky ; lough ; adhesive. 
eDrscin ck ghelf of land with a uniform lovol surface. 
Toxsonzssing.—A Grossing of manmo Inid oy tho surface of 
* 
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Tounx-wnrst Proucn.—A. plough, the méhld-bomd of which 
can bo usod on oither sido of the beam. 





U. 


Unpen-pratwaon—The romoval of water from beneath the 
aufaco of the land, 

Urrann.—Iligh land. 

Unine,—The liquid oxcroment of stock, 


v. 


Vatury.—Low lying land in a hollow. 
Viratrry,—Life , animation, 


W. 


Woopy-risre.—Colluloso 
Woor,—Soft hair produced on the back of sheop. 
Worxev.—Tilled, 
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